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Abstract 
 
The confluence of a number of marketplace phenomena has provided the impetus for the 
selection and conduct of this research. The first is the so called value relevance of 
intangibles in determining share market performance of publicly listed companies. The 
growing gap between market and book values has been proposed as an indication of the 
impact of intangibles on share price values. A second related phenomenon is the 
increasing reliance on share price appreciation as the principal means for shareholder 
return as opposed to returns through dividends. This suggests that share prices are 
becoming an even more critical firm performance measure than traditional accounting-
based firm performance measures like return on investment (ROI). A third phenomenon 
is the rapid growth in marketplace alliances and joint ventures, the number of which has 
grown rapidly over the past 30 years. The explanation for these phenomena may lie in the 
concept of corporate social capital (CSC) which, as an intangible asset (IA), has been 
proposed in several normative studies. CSC has been defined as “the set of resources, 
tangible or virtual, that accrue to a corporate player through the player’s social 
relationships, facilitating the attainment of goals” (Leenders & Gabbay, 1999, p3). 
However, constructs for CSC have only been loosely defined and its impacts on firm 
performance only minimally empirically tested. This research addresses this gap in the 
literature. 
 
The key aim of this research is to explore the impact of CSC on firm performance. 
Through the use of CSC as a lens for viewing a firm’s intangibles, several important sub-
components of the CSC formulation are exposed. These include a firm’s market centrality 
(CENT), absorptive capacity (AC), internal capital (INC), human capital (HC) and 
financial soundness. Therefore, an extended aim for this research is to identify the 
differential impacts of the CSC sub-components on firm performance. Firm performance 
was measured as ROI, market-to-book ratios (Tobin’s Q) and total shareholder return 
(TSR).  
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Overall, the research results indicate that CSC is a significant predictor of firm 
performance, but falls short of fully explaining the market-to-book value disparity. For 
this research an innovative computer-supported content analysis (CA) technique was 
devised to capture a majority of the data required for the empirical research. The use of a 
commercial news aggregation service, Factiva, and a standard taxonomy of terms for the 
search, allowed variables for intangible constructs to be derived from a relatively large 
sample of firms (n=155) from the global information technology services (ITS) sector 
from 2001 to 2004. Data indices for joint venture or alliance activity, research and 
development (R&D) activity, HC, INC and external capital (EC) were all developed 
using this CA approach. 
 
The research findings indicated that all things aren’t equal in terms of how the benefits of 
CSC accrue to different firms in the sector. The research indicated that for larger, more 
mature firms, financial soundness does not necessarily correlate with improved 
shareholder return. The inference is that these firms may have reached a plateau in terms 
of how the market is valuing them. In terms of market centrality, the research indicates 
that software firms could benefit from building a larger number of alliances and 
becoming more centrally connected in the marketplace. The reverse is true, however, for 
larger, more established firms in the non-software sectors. These companies can be 
penalised for being over-connected, potentially signalling that they are locked into a suite 
of alliances that will ultimately limit their capacity to innovate and grow. 
 
For smaller, potentially loss-making firms, the research indicates that investments in HC 
are potentially the only investment strategy that could result in improvements in 
profitability and shareholder return. Investments by such firms in R&D or INC 
developments are likely to depress shareholder value and therefore should be minimised 
in favour of HC investments. For larger, more established firms, investment in HC is 
beneficial for both ROI and TSR. Investments in areas like R&D and INC were found to 
be only beneficial to those firms who have the financial capacity to afford it. Firms that 
don’t appear to have the financial resources to support the level of investments they are 
making in R&D and/or INC were penalised by the market. 
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 Overall, the research provides specific insights into the links between firms and their 
performance, through appropriate investments in CSC. In terms of research practice, this 
research demonstrates the viability of computer-supported CA. Progress in the 
development of more intelligent search technologies will provide increasing utility to CA 
researchers, promising to unlock a vast range of textual source data for researchers that 
were previously beyond manual CA practices.  
 
Key Words: Corporate Social Capital, Intellectual Capital, Intangible Assets, Corporate 
Reputation, Social Capital, Social Networks, Content Analysis. 
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1 Introduction 
 
1.1 Background to the Research 
 
Corporate Social Capital (CSC) has been identified as social capital (SC) in the context of 
corporate or public sector organisations. Leenders & Gabbay (1999) raised the awareness 
of CSC, focusing on concepts, theories and the application of SC to business. CSC has 
been defined as “the set of resources, tangible or virtual, that accrue to a corporate player 
through the player’s social relationships, facilitating the attainment of goals” (Leenders & 
Gabbay, 1999, p3). CSC is often associated with the network of inter-firm alliances or 
joint ventures. The business press coverage of such activity is escalating exponentially, 
with more than 70,000 articles reporting on alliances and joint ventures in 2005/6, a rate 
of close to 200 per day1. Around 20% of this activity is in the information technology 
(IT) sector. With most organisations claiming a multitude of alliances, markets can no 
longer be characterised by individual buyers and sellers. The macro view of markets now 
consists of a complex web of inter-organisational activity. The alliance literature mostly 
focuses on ‘the single deal’; however, the sheer growth in the number of alliances being 
formed will naturally lead to discussions of alliance networks, beyond simple 
partnerships (Dyer & Nobeoka, 2000; Gulati, Nohria, & Zaheer, 2000; Uzzi, 1997). A 
firm’s ability to leverage its position or build its SC within a complex web of market 
actors is likely to have a significant influence on its overall performance2. The CSC of the 
firm is not directly measurable in financial terms. As an intangible asset (IA) of the firm 
its impact on firm performance is the key focus of this thesis. 
 
The ‘age of intangibles’ can be identified as the time when market valuations began to 
diverge from net tangible asset valuations (i.e. book valuations). The effect can be traced 
back to the late 1970s when market valuations largely reflected book valuations. In 
contemporary times, book valuations only account for, on average, less than 50% of 
                                                 
1 Factiva search on ‘joint venture’ activity for the year up to 1st August 2006. 
2 In this thesis firm performance is defined in terms of share market and financial performance. Specific 
measures of return on investment (ROI), Tobin’s Q (TobQ) and total shareholder return (TSR) are used to 
represent firm performance for the empirical work of this thesis. 
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market valuations on the US stock exchange (Hand & Lev, 2003; Lev & Zarowin, 1999). 
The growing gap, commonly called Market Value Add (MVA), has been largely 
attributed to the impact of IA. Intangibles in this sense are not not restricted by the 
traditional financial accounting definition of assets, but are a collection of non-physical 
assets that could be identified as being responsible for the MVA in a company’s share 
price. Despite the extensive efforts of many researchers to develop schemes to value 
these IA (Bontis, Dragonetti, Jacobsen, & Roos, 1999), the ability to fully attribute 
investments in intangibles to an MVA of greater than 50% of the value of  stock markets 
has proved elusive. Poor agreement on definitions for IA elements and non-rigorous 
measurement methods are blamed for an inability to accurately value intangibles (Pike & 
Roos, 2004). For instance, Bond & Cummins (2003) attempted to build an economic 
model to explain share price valuations from investments in both tangible assets and IA, 
but still left a large proportion of MVA attributable to unexplained noise. Fama & French 
(2001) identified a related downward trend in the proportion of firms paying cash 
dividends since 1978. This trend was partly attributed to the nature of new firms entering 
the market being more growth-oriented, but they were unable to fully explain higher 
stock prices using expected dividend and earnings growth models.  
 
Some of the earliest work in characterising IA was conducted by Sveiby & Risling 
(1986), who identified three broad categories of intangibles: internal capital (INC); 
external capital (EC); and human capital (HC). Many variations of this basic theme have 
been advanced, resulting in many versions of IA scorecards (e.g. Intangible Asset 
Monitor (Sveiby, 1997), A&P Scorecard (Wall & Doerflinger, 1999), Skandia Scorecard 
(Edvinsson, 1997), Balanced Scorecard (BSC) (Kaplan & Norton, 2004)) but as yet, no 
agreed international guidelines or standards (Zambon et al., 2003). More troubling is that 
there has been little evidence of a broad-based adoption of IA scorecards (Ricceri, 2008, 
forthcoming). Furthermore, collecting and collating IA elements has proved expensive, 
and interpreting them consistently is problematic. Therefore, their impact on management 
decision-making has been minimal (Johanson, 2003).  
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A perceived difficulty in treating the measurement of intangibles in the same way as the 
measurement of tangible, physical assets is the indeterminacy of intangibles. The 
categories of HC, INC and EC are not strictly categorical. For example, while human 
competence is a component of HC, it can also be seen as an essential part of a company’s 
INC and EC. In addition, the interactions or flows between both tangible and intangible 
resources need to be identified to fully appreciate the influence on value creation 
(Ricceri, 2008, forthcoming). Measurement schemes also need to meet the requirements 
of completeness, independence, distinctness, agreeability and scaling, which is not 
currently the case with the majority of IC measurement schemes (Pike & Roos, 2004; 
Roos, Pike, & Fernstrom, 2005). 
 
The alternative to the scorecard approach for managing intangibles is the development of 
IA indexes, aimed at providing a measure for IA performance in a single number. The 
ratio of market-to-book values is the simplest measurement form. Typically, index 
measures have been spawned by the accounting profession, with the objective of 
addressing market information asymmetries through higher levels of disclosure on 
intangible attributes that impact share price valuations. Measures include the knowledge 
creation index (Lev, 1999), knowledge capital index, and the value creation index (Low, 
2000). A successful IA index is an attractive proposition if it is able to be used as a 
predictor of future share market performance. A single or smaller suite of measures 
provides greater potential for prompting management action. However, to be useful, an 
IA index must provide an in-built guide to management as to the areas where IA 
performance can be improved. Unfortunately, none of the indexes designed to date has 
been able to consistently predict share market performance or provide guidance as to 
what IA elements will have the most impact on market performance. 
 
One point of difference between the organisational theorists’ view of intangibles (e.g. 
Sveiby) and the accountants’ view (e.g. Lev) is the focus on internal versus external 
stakeholders. The organisational theorists’ perspective with intangible scorecard 
mechanisms targets internal organisations / company management. Scorecards are 
generally customised to particular organisations, with little evidence of scorecard metrics 
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that can be compared across industries or even across companies in the same industry. 
The accountants’ perspective is largely targeted at external or market-level stakeholders. 
The ability to compare quantitative IA valuations across companies and industries is 
important information to disclose when looking to facilitate an efficient marketplace, and 
is one of the aims of this PhD research. 
 
Pike & Roos (2004) argue that if the value of an IA tool is judged by its ability to prompt 
successful management action, then developments to date have fallen short. While much 
of the shortfall could be attributed to the immaturity of the field, a major opportunity 
exists for formulating new models of intangibles which are both interpretable by general 
management and correlated with market performance (Lev & Zambon, 2003). 
 
Another marketplace phenomenon is the growth in partnering and alliance activity. For 
example, Pekar & Margulis (2003) indicate that just 750 equity alliances and joint 
ventures were formed in the USA throughout the 1970s, and now thousands are formed 
annually in the USA alone.  
 
The market phenomenon of growing MVA coincident with alliance activity begs the 
question: Is the growth in alliances and growth in MVA linked? This is one topic area for 
this research. The concept of SC is introduced as a measurement proxy for the networked 
marketplace. The concept of SC has historically been developed for public welfare 
applications. The study of social networks (SN) and SC formation in communities and 
neighbourhoods has been identified as not dissimilar to a market environment which is 
highly interconnected by both formal and informal mechanisms (Burt, 2000). The 
concept of CSC has been coined to identify corporate or public sector organisational 
applications of SC studies (Leenders & Gabbay, 1999). 
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1.2  Definitions 
 
Given the relative infancy of the selected field of study, definitions are important. Terms 
like social capital, corporate social capital, intangible asset performance, intellectual 
capital, absorptive capacity, relationship capital, organisational capital, internal capital, 
external capital, human capital, human competence and knowledge capital are yet to 
achieve unified meanings in the field. The approach taken in this thesis is to provide a 
working definition of the key terms and the subsidiary or synonymous terms that the key 
terms also represent, for the purposes of this thesis alone. The intent is not to be 
distracted by fine semantic variations between terms unless they have a material effect on 
the research at hand.  
 
A list of the definitions of key terms can be found in Appendix A – Definition of Key 
Terms. 
 
1.3 Research Question and Hypotheses 
 
The key focus of this research is to relate the concept of CSC to a number of firm 
performance measures.  
 
The research questions to be addressed are: 
 
1. What impact does corporate social capital have on firm performance? 
2. a) To what extent do sub-elements of corporate social capital contribute to 
firm performance? 
 b) To what extent do sub-elements of corporate social capital detract from 
firm performance? 
 
Empirical research literature has used a variety of firm performance measures, for 
example, ROI, sales volumes, share price movement and earnings. However, in most 
cases only a single performance measure is used, which does not provide a perspective of 
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overall firm performance. For this research, three firm performance measures – ROI, 
Tobin’s Q (TobQ – a market-to-book value measure) and total shareholder return (TSR) – 
are used. These measures were selected to provide a balance of accounting performance 
measures and market-based performance measures. Sales performance is used as a 
control variable for firm size. 
 
The hypotheses addressing these questions are built up through a five-layer construct for 
CSC. An integrated model of CSC can be developed through five building block layers as 
shown in Figure 1. 
 
Corporate Social Capital 
Financial Soundness 
Human Capital 
Internal Capital 
Network Centrality 
Absorptive Capacity 
Structural 
Social 
Capital 
Intellectual 
Capital 
Corporate 
Reputation 
Non-
structural 
Social 
Capital 
 
 
Figure 1 – Integrated Model for Corporate Social Capital 
 
The above model builds a picture of CSC through integrating identified subsidiary 
elements. The intent is not to claim that the concepts of structural SC, non-
structural/qualitative SC, IC and corporate reputation are simply component parts of 
CSC. Rather, the intent is to say that if one looks at the world through the lens of CSC, 
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one might identify these contributing components. The terms on the left of the diagram –  
absorptive capacity, network centrality, internal capital, human capital and financial 
soundness – conceptually may not be additive, but for this research they are 
operationalised and therefore measured as distinctive variables. The bracketed terms on 
the right (e.g. intellectual capital, structural social capital) are concepts that these 
variables could represent. They provide a link between concepts and how they are 
operationalised. 
 
The order of the variables from bottom to top has been selected deliberately to describe a 
staged enrichment of the CSC concept from a base formulation of structural SC, which 
includes network centrality and AC. AC caters for the ability to absorb knowledge from 
alliances. IC is added as a status attribute for the firm and therefore adds to the firm’s 
CSC. Corporate reputation can be formulated as IC with the addition of financial 
soundness. Collectively, the concepts of network centrality, AC, INC, HC and financial 
soundness can then be incorporated into an integrated model for CSC. 
 
The research questions and related hypotheses have been drawn from several bodies of 
theory, which are developed in some detail in Chapter 2. First, Polanyi’s (1944) 
economic theories and anthropological analysis note that ancient economies were ruled 
by social relations. Humans sought out material goods that would enhance their social 
standing. Polanyi believed that economies have only been controlled by markets in 
relatively recent times. This research introduces the prospect that markets may in fact be 
controlled by social relations. A second set of theories relates to SC, which incorporates 
theoretical concepts like Burt’s (1992) structural holes theory, Coleman’s (1990) social 
theory and Granovetter’s (1973) strength of weak ties theory. These theories consider SC 
as a network of social relationships. Inter-firm network theories, inclusive of social 
exchange theory (Blau, 1964; Cook, 1982) have been developed to explain a firm’s 
collaborative behaviour. A third set of theories relates to IC and knowledge management 
(KM), including intangible capital theory (Sveiby & Risling, 1986), which articulates the 
components of intangible capital (i.e. human, internal/structural and external/relational 
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capital). Knowledge-based theories of the firm (Kogut & Zander, 1993) argue for 
knowledge being the basis for a firm’s competitive advantage. 
 
The ensuing prospective theory relating CSC to firm performance from this research 
relates to core concepts from each of the above theories. Having outlined the research 
problem being addressed, along with the nominated hypotheses, the next section provides 
justification for the research undertaken. 
 
1.4 Justification for the Research 
 
1.4.1 Growth in MVA 
 
The growth in MVA over the past three decades, together with the growth in the 
interconnectedness of players within our marketplaces, presents a significant challenge 
for investors, company directors and management, as well as regulators and the 
accounting profession. The decreasing relevance of traditional accounting measures to 
share market performance (Lev & Zarowin, 1999) is of particular concern, leaving 
company executives effectively flying blind in trying to build market value for their 
shareholders. The dotcom boom leading up to 2000 provided a graphic illustration of how 
disconnected market valuations could be to traditional accounting measures of earnings 
and net tangible asset valuations (Roos, Pike et al., 2005). However, the consequential 
dotcom bust also worked to deflate interest in MVA growth to the extent that the 
phenomenon was viewed by many as an aberration3. 
 
In order to reinforce the continuing importance of researching intangibles and their 
impact on share market performance, a research exercise was conducted to extend the 
original work of Lev & Zarowin (1999). These authors demonstrated the decreasing 
usefulness of financial information in their study of over 5000 US firms over the period 
1977 to 1996. They looked at the relationship of financial measures to earnings, cash 
                                                 
3 Baruch Lev Keynote presentation at the 1st Workshop on Visualising, Measuring, and Managing 
Intangibles and Intellectual Capital, Ferrara, Italy 18-20th Oct, 2005. 
 23
flows and earnings plus book values to stock price variations.  In each case a decreasing 
correlation over time was demonstrated. 
  
For the current study, a pilot study replication of the Lev & Zarowin (1999) method, 
comparing industrial stocks drawn from the Standard and Poors (S&P) 500 Industrials 
and Materials sectors with the high technology knowledge-based stocks drawn from the 
S&P 500 Information Technology and Telecommunications (IT&T) sectors for the period 
1980 to mid–2004, was conducted. The findings of the pilot study reinforce the original 
Lev & Zarowin (1999) findings, identifying the long-term trend existing for both 
industrial and knowledge-intensive sectors. For the IT&T sector, the retreat from the 
extreme valuations of the dotcom period is seen simply as a return to a long-term trend 
that has been in effect now for over 25 years.  
 
This pilot study (Appendix B – Pilot Study Results) specifically compared the relevance 
of financial measures over time for the physical asset-intensive industry sectors of 
materials and industrials (M&I: Global Industry Classification Standard, GICS 15 and 20 
respectively) and the high technology, IA-intensive, IT&T (GICS 45 and 50 respectively) 
sectors of the S&P 500. The underlying proposition is that the weakening relevance of 
financial accounting measures demonstrated by Lev & Zarowin (1999) is associated with 
the growth in the number of IT&T service companies. This proposition infers a second 
proposition: that there is no weakening of the relevance of financial measures over time 
for physical asset-intensive firms. The results of the pilot study reinforce the view that the 
loss of value relevance in financial accounting data is still present for both physical and 
non-physical-intensive sectors.  
 
For this thesis, the global information technology services (ITS) sector, specifically those 
IT firms listed on the US stock exchange (GICS code 45) between 2001 and 2004, was 
chosen for analysis. The period was deliberately chosen to avoid the dot com boom and 
bust, where intangible values grew and then collapsed at abnormal rates. The sector was 
chosen as illustrative of a growing sector that relies on intangibles. That said, the 
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weakened value relevance of financial information identified by Lev & Zarowin (1999) 
exists for the whole market, as indicated by the pilot study. 
1.4.2 Connecting Social Capital and Firm Performance 
 
The study of SC as it relates to business and markets is still a relatively recent 
phenomenon, with the majority of the research being of a normative, rather than an 
empirical nature (Florin, Lubatkin, & Schulze, 2003; Leenders & Gabbay, 1999). The 
linkage between SC and IA performance has been largely neglected but this could simply 
be attributed to the disparate disciplines from which these concepts have emerged, that is, 
sociology and accounting. The organisational theorists’ approach to intangibles could 
identify SC as a component of EC, though in many cases EC is typically defined more 
narrowly as relationships with customers and suppliers (Sveiby, 1997). 
 
However, in this thesis, SC has a broader interpretation which can be relevant at the 
individual, firm or market level. As such, it can be argued that CSC plays a role across all 
of the identified components of IC, as illustrated in Figure 2: 
Fortune’s Corporate Reputation 
Indices (Fombrun & Shanley, 
1990)
IC Indices (Guthrie & Petty, 
2000)
Financial 
Soundness
External 
Capital
Centrality
Absorptive Capacity
Structural Social Capital Indices 
(Borgatti et al, 1998)
Internal Capital
Corporate Social Capital  = Human Capital
 
 
Figure 2 – Corporate Social Capital and Intellectual Capital 
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The above formulation of CSC incorporates the accepted formulation of IA made up of 
HC, INC and EC (Guthrie & Petty, 2000). It also acknowledges the overlap between 
formulations of corporate reputation and an expanded formulation of EC to incorporate 
the structural aspects of relationships. In this research, a concept of CSC is formulated 
and built up as shown in Figure 1. The model shown in Figure 2 identifies an overlap 
between the structural aspect of SC and the EC component of the IA formulation. It 
identifies corporate reputation as equivalent to the IA concept, with the addition of 
financial soundness. These formulations are discussed in more detail in Section 2.4.  
 
The commonality between IC elements and CSC include, for example, an individual’s 
SN, a firm’s alliance structures and stakeholder relationships, which are both CSC and IC 
elements and provide a tangible linkage between CSC and IC. Other IC elements like 
reputation, patents, skills and experience that may not be explicitly defined as part of 
CSC, do contribute to CSC by acting as attractors for potential connections, and therefore 
CSC development. For example, a firm looking to develop an alliance arrangement will 
be attracted by elements like reputation, brand and the skills and experience of the staff in 
prospective organisations.  
 
1.4.3 Methodology Justification 
 
The basic methodology chosen for this research is positivist (Hussey & Hussey, 1997). 
This approach follows similar lines as research studies conducted to link CSC to 
organisational performance (Burt, 2003; Coleman, 1975; Lin, 1982). While the principal 
novel elements in this research are around SC, additional associated elements like 
financial soundness, corporate reputation and AC, included in the overall model, have 
been drawn from prior research, which have all made use of the positivist approach. 
 
The research methods used for the SC formulation rely on social network analysis (SNA) 
techniques (Wasserman & Faust, 1994) applied to transaction databases and CA of 
textual reports, as will be explained in Chapter 4. Traditional SNA and SC measurement 
initiatives have relied on survey techniques. The different choice of data sources is 
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justified by the difficulty in capturing a sufficient and representative group of potential 
survey respondents for the domain under study. Unlike public welfare-related research, 
where the prospective survey respondent pool can be quite large, appropriate respondents 
for assessing the SC of firms in the IT marketplace are significantly fewer and difficult to 
access. On the other hand, published information on the ITS market and the firms that 
participate in this market is prolific. Sampling the available literature and databases 
provides a much greater opportunity for the selection of an appropriate representative 
sample for analysis than looking for appropriate human survey respondents. 
 
Typically, prior research has formulated the concept of SC through qualitative attributes 
collected via surveys (ABS, 2004; Stone, 2001) or concentrated on the structural network 
aspects of SC using SNA (ABS, 2004; Borgatti, Jones, & Everett, 1998; Stone, 2001). SC 
measures have two dimensions: structural and non-structural/qualitative. The quality of 
social relations can be divided into social trust, which is personal, and institutional trust, 
which works at an organisational level. Reciprocity is a common qualitative SC attribute 
that refers to in-kind exchanges that are not necessarily economically-based, typically 
returned favours. Qualitative measurement constructs, such as those identified above, 
form the basis of typical SC survey instruments (e.g. Stone, 2001).  
 
The structural network measures are based on measuring connections. Survey 
respondents are typically asked with whom they connect or interact (i.e. nominate their 
‘ties’). Often, the relative strength of a tie, for example, strong, moderate or weak, is also 
collected. A SNA map (sociogram) can be generated from the data collected to assist with 
visualising the nature of connections. Statistical calculations on the number and nature of 
ties can then provide measures like network size, density and heterogeneity (Wasserman 
& Faust, 1994). Using demographic information collected about the respondents, the 
networks can be studied at the individual or aggregate (firm, organisation or national) 
level.  
 
The linkage between SC, whichever way it is operationalised, and organisational 
performance has been typically achieved using regression analyses. Formulation of the 
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SC constructs using survey-based data runs the risk of inadequate sampling to formulate a 
conclusion about market-wide impacts. Who should participate in such a survey is also 
problematical. Should they be market analysts, company managers, investors or the 
general public? SN formulations also often rely on survey data and therefore suffer from 
the same issues. Another issue for methodologies based purely on SNA is determining 
how much of the qualitative aspects of SC can be reasonably inferred through ties in a 
network. 
 
For this research, a methodology was designed to avoid the shortcomings of surveys by 
using broad-based market data and information to infer SC values. By drawing from a 
broad base of analyst reports, annual reports, news articles and market data based on 
transactions, partnerships and alliances, a characterisation of CSC could be formulated 
for the marketplace situation. In this research, an attempt was made to integrate the 
formulation of CSC using both structural and qualitative elements. While SNA was used 
as the principal technique for identifying the structural elements of CSC, qualitative 
attributes of CSC were developed using CA of textual reports for selected firms to 
reinforce the structural SC measures developed from the SNA. The resulting SC 
measures, which comprise indices for market centrality, AC (measured as R&D activity), 
HC, INC and financial soundness are therefore seen as more robust than those developed 
purely on survey data (see Section 4.6). 
 
The dependent variables for firm performance were ROI, MVA and TSR. The selection 
of firm performance measures balances traditional accounting measures (ROI) with a 
market-based measure (TSR) and MVA, which is somewhere in between. MVA used a 
modified TobQ measure (Chung & Pruitt, 1994) which was calculated from published 
data and has been shown to be less susceptible to manipulation than measures like 
market-to-book ratios. ROI and TSR were sourced from published financial sources. 
 
The overall data collection and methodological approach is illustrated in Figure 3: 
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Figure 3 – Methodology Overview4 
 
The mixed methodology illustrated here employs SNA, CA, financial analysis and 
multivariate statistical analysis methods and is explained in detail in Chapter 4. 
 
1.5 Outline of the Thesis 
 
This thesis is organised as follows: 
 
• Chapter 1 introduces the research problem. It summarises the approach and 
results, providing a condensed overview of the project and a roadmap for how the 
problem is addressed through the succeeding chapters. 
 
                                                 
4 SA = Statistical Analysis; FA = Financial Analysis 
 29
• Chapter 2 positions the research within the relevant literature. It builds a 
theoretical foundation and then traces the development of research issues leading 
to the main research problem being addressed. 
 
• Chapter 3 details the research problems being addressed by the thesis and the 
hypotheses being proposed. 
 
• Chapter 4 describes the methodology adopted. The methodology has been crafted 
from a number of sources. Its justification and implementation are described in 
detail. 
 
• Chapter 5 documents the analysis of the data undertaken in testing the hypotheses 
identified.  
 
• Chapter 6 presents the conclusions and implications for the research. 
Contributions to extended theory in the field are identified. Implications for the 
practical application of the results are also discussed. Finally, opportunities for 
future research are identified and discussed. 
 
1.6 Limitations of Scope and Key Assumptions 
 
The boundaries for this research specifically relate to the industry of focus and the level 
of analysis. The industry of focus is the global ITS sector. This industry has been chosen 
for a number of reasons. First, the sector contains firms which are largely intangible asset, 
or knowledge-based and therefore representative of a changing economy (Knoke, Yang, 
& Granados, 2002). The sector constitutes close to 20% of the S&P 5005, so is therefore a 
significant sector in the world’s economies. Second, there is a richness of information 
available about the sector, providing fertile ground from which to draw research data. 
Third, the author is familiar with the sector, having worked in it for most of his career. 
                                                 
5 Based on the proportion of IT companies in the S&P 500. 
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The unit of analysis is ‘the firm’ within the marketplace. SC as a concept has relevance at 
the individual, firm or national level. This research focuses on the firm and its 
relationships with other firms in the marketplace. In focusing SC measures at the firm 
level, there is an implicit assumption about the nature of the firm as being made up of 
people who have social relationships with people in other firms. Collectively, these 
relationships represent the SC of the firm (Coleman, 1988).  
 
Intangible market performance has been defined as the gap between market and book 
values (MVA) (Stewart, 1997; Sveiby, 1997). In taking this stance, there is an assumption 
that the use of intangibles in this way suggests that there are some unknowns, beyond 
current definitions of intangibles that impact market performance. Intuitively, one could 
identify a high market-to-book value with strong firm performance, especially if the 
performance is sustained over a long period of time. An alternate view of MVA is its use 
as an indicator of whether a firm or market is currently over- or under-valued (Smithers 
& Wright, 2000). That is, high MVA is only a temporary situation. This thesis makes the 
assumption that MVA is not just an indicator of a temporary situation, but a key firm 
performance indicator of future wealth. 
 
ROI has been chosen as indicative of accounting performance measures. Alternate 
measures such as return on assets (ROA) and return on equity (ROE) and earnings 
margins were tested in pilot studies and found to be highly correlated to ROI for the 
sample used for this research. TSR was selected to represent the market performance of a 
firm. The assumption is made that TSR provides a better representation for the interests 
of the shareholder than simply using share price movements. 
 
1.7 Conclusion 
 
This introductory chapter lays the foundation for the thesis. The research problem has 
been identified and research questions stated. A justification for the research has been 
argued both from the perspective of generating theoretical knowledge and providing a 
contribution to emerging business practice. The methodology has been briefly described 
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and justified. Definitions, assumptions and scope limitations have been stated. On these 
foundations the thesis proceeds to the following chapters with a detailed description of 
the research conducted. 
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2 Literature Review 
 
2.1 Introduction 
 
The growth in the market value of publicly-owned corporations has accelerated well 
beyond the tangible book values of these corporations over the past 15 to 20 years (Lev, 
2001). The widening gap between market and book values has been labelled the 
intangible asset gap which has now grown to the extent that, on average, only one in 
every five dollars of market value can be found on company balance sheets (Brebbia, 
2000; Lev, 2001). The trend towards the knowledge-based firm and the rapidly growing 
services sector is seen as the reason for this phenomenon. Comparing the top ten 
companies by market capitalisation from ten to fifteen years ago with those that that fill 
the same lists today, there is an obvious shift, with service companies replacing industrial 
sector companies (Guthrie & Petty, 2000; Lock Lee, 2004; Wurzburg, 1998). Fama et al. 
(2001) point out that the percentage of public firms paying dividends had dropped from 
68% in 1978 to only 21% in 1999. The reduction was attributed to the increase in small 
growth-oriented firms who prefer to reward investors through share price capital 
appreciation. Many of these firms are services companies. Services or knowledge-based 
companies have relatively few tangible assets, with the majority of their assets being 
intangible (e.g. company brand, staff competencies, business models (Sveiby, 1997)).  
 
Traditional accounting methods generally refer to intangibles as goodwill. The 
inadequacy of traditional accounting methods in catering for modern knowledge-based 
corporations has led to a plethora of research aimed at generating a more appropriate 
method of accounting and valuation (Bontis, Dragonetti et al., 1999; Lev, 2001). 
Alternative IA balance sheets (Sveiby, 1997) have been designed and the BSC (Kaplan & 
Norton, 1992) has been used to report on non-financial metrics. New financial and non-
financial indices have been derived in an attempt to correlate intangible performance with 
market performance (Lev, 1999; Low, 2000; Strassmann, 1999), and many versions of  
IC statements have been designed to inform company executives and investors of the 
intangible value drivers a company possesses (Unerman & Guthrie, 2007). Despite the 
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intangible accounting efforts of the past decade, the success in penetrating mainstream 
management thinking can best be summed up as a general ambivalence to published IC 
indicators by capital market actors (Holland, 2006; Johanson, 2003; Mouritson, 2003). 
 
Another identifiable change in the marketplace is the growth in interdependencies 
between firms. These interdependencies are not simply value chain examples, but more 
complex value networks (Allee, 2003; Ebers, 1997; Gulati, Nohria et al., 2000; Stabell & 
Fjeldstad, 1998). With firms becoming more networked, a higher percentage of staff is 
required to manage interactions and relationships with other firms. Butler et al.(1997) 
claim that over 50% of labour activity in the USA is now applied to searching, co-
ordinating and monitoring relationships and interactions. The increased importance of 
inter-firm relationships indicates a need for staff and firms to demonstrate increased 
levels of social skills in order to maximise the value of these relationships. SC has its 
roots in civic or ‘public good’ applications (Putman, 1995). But in recent times the 
concept of SC has entered the corporate arena (Cohen & Prusak, 2001; Cohen & Fields, 
1999; Leenders & Gabbay, 1999; Uzzi, 1997).  
 
The terminology of CSC was promoted by Leenders & Gabbay (1999). They note that SC 
theory has mainly been applied to individual actors and that CSC studies address the 
question of how social structure is related to the attainment of the objectives of 
corporations and their members. In addition, SNA has been applied to marketplaces to 
better understand the structure and dynamics of competition in a networked economy 
(Bueno & Salmador, 2004; Burt, 2003; Burt, Guilarte, Raider, & Yasuda, 2002). It is 
therefore appropriate to consider CSC as an important influence in the networked 
economy and to concentrate on the use of SNA as a core investigative technique. 
 
Whether growth in market-to-book ratios is related to the increased level of networking in 
the marketplace is still an open question. While the economic impact of SC has been 
studied (Carroll & Stanfield, 2003; Fine, 2001; Granovetter, 1985; Holmlund, 2001; 
White, 1981; Windolf, 2002; Woolcock, 1998), research focused at a firm level is scarce. 
The IC literature typically acknowledges the existence of relationship capital (Marr & 
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Chatzkel, 2004; Roos & Roos, 1997), but only more recently has acknowledged the 
richer SC terminology (Bueno & Salmador, 2004; McElroy, 2002). This recognition is 
still normative in nature and has yet to develop into empirical research relating SC to IA 
performance.  
 
From a literature review of business and scholarly works, the selection of the ITS sector 
to undertake the empirical research provides the opportunity to add to the currently sparse 
scholarly literature on this market sector. While firms like Gartner, IDC, Forrester and 
many other IT-dedicated research firms are prolific in providing commercially oriented 
tactical research on the sector, academic research has largely been limited to the impact 
of IT on other sectors (this situation is explained in more detail in Section 4.3). The ITS 
sector is arguably one of the most networked market sectors, benefiting from the use of 
its own technology in building market value through intangibles. Its presence as a leader 
in both the networked economy and IC growth deserves a stronger representation in the 
scholarly literature on IC and SC. 
 
The practical significance of this research becomes evident when one considers the 
growth of ‘what went wrong?’ literature around high profile corporate collapses of recent 
years, the most infamous being that of the Enron Corporation and its auditor Arthur 
Andersen (Toffler, 2003). As financial information becomes less effective as a 
forecasting tool for future value (Ballow, Burgman, & Molnar, 2004; Lev, 2001), the 
market is relying on other tools which might include SC elements like IC, social and 
environmental responsibilities, corporate reputation and the like. In the case of Enron, the 
core issue could be ascribed to a mismanagement of intangibles, as Enron moved its 
business model from a physical asset-intensive to an IA-intensive model. The lack of an 
identifiable value creation path, from IA use and financial performance, left room for 
inappropriate external reporting (Chatzkel, 2003). The impact of public trust and 
reputation on the firm’s future prospects is no better illustrated by the collapse of 
accounting firm Arthur Andersen, which lost the confidence and trust of  the marketplace 
through a series of reputation destroying events (Toffler, 2003). One could argue that the 
negative aspects of SC (Cohen & Prusak, 2001; Portes, 1998) contributed to a financially 
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successful global firm collapsing into non-existence in a few short years. A strong 
internal culture and social norms within Arthur Anderson had blinded it from seeing the 
negative impacts of its actions (Toffler, 2003).  
 
The remainder of this literature review is divided into three major sections. Section 2.2 
provides a broad brush contextual overview of the relevant literature, including mergers, 
acquisitions and alliances, triple bottom line reporting, management strategy, as well as 
the core topics of SC and IC. Section 2.3 delves deeper into the foundation literature, 
exploring the various theory of the firm contributions and linking them back to the core 
research topic. Finally, Section 2.4 focuses closely on the SC /IC nexus, with a critical 
analysis of the core reference literature, including a review of the literature which reports 
on relevant empirical studies in Section 2.4.6. 
 
Figure 4 provides an illustration of the relevant topics to be reviewed. 
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Figure 4 – Structure of Theoretical Literature Overview 
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The above taxonomy identifies how each of the themes and sub-themes in the literature 
relate to the two core concepts of SC and IC. The theory of the firm  literature identified 
is addressed in Section 2.3.  
 
2.2 Relevant Literature 
 
This section provides a contextual overview of the research topic. The overview draws 
from major themes in the literature around SC and IC. Each of the themes contributes to 
the overall objective of researching the linkage between CSC and firm performance.  
 
2.2.1 Social Capital 
 
The foundation literature on SC is summarised in Figure 5, which identifies the principal 
themes (represented as boxes) acknowledged in the literature on SC. Associations are 
indicated by arrows connecting the identified themes.  
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Figure 5 – Social Capital – Foundation Literature Themes 
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SC as a concept has its roots in the field of sociology, where it was largely used to 
describe organisational effects developed through socially derived connections in broader 
communities, societies and cultures (Baker, 2001; Nahapiet & Ghoshal, 1998; Putman, 
1995). While the genesis of the term is somewhat unclear, a majority of scholars attribute 
the first systematic analysis of SC to Bourdieu (1980), whose earlier writings on SC were 
in French. Bourdieu (1986) later wrote about SC in conjunction with cultural and 
symbolic capital and its conversion to economic capital. Bourdieu (1986, p248) defined 
SC as: 
“the aggregate of actual or potential resources which are linked to possession of durable networks of 
more or less institutionalized relationships of mutual acquaintance and recognition”. 
 
Bourdieu (1986) focuses on the benefits accruing to the individual from membership of a 
group or collective, and the social mechanisms required to achieve such membership. 
While Bourdieu’s definition does not necessarily limit the benefits of SC to the 
individual, as did most writings on SC at the time, its applicability at the level of the 
group, firm or enterprise was not specifically acknowledged. 
 
Bourdieu’s theoretical treatment of SC has been acknowledged by SC critics, Fine (2001) 
and Portes (1998). The majority of scholars have presented a positive view of SC 
(Coleman, 1988; Lin, 1982; Putman, 1995). However, Fine (2001) decries the lack of 
scholarship on SC, claiming that the term has been used by economists to conveniently 
explain away the shortcomings in rational choice economic theory. He describes this as 
the colonisation of the social sciences by economists. While acknowledging the early 
contribution of Bourdieu, Fine (2001) is concerned with Bourdieu’s (1986) loose use of 
the term ‘capital’ viz social, cultural and symbolic capital. Other authors have similarly 
identified negative aspects of SC (Adler & Kwon, 2000; Portes, 1998), including the risks 
involved in being too heavily connected, and potentially constraining independent action.  
 
Portes (1998) also decries the faddish use of the term ‘social capital’. Several scholars 
identify problems with the economic rational choice arguments. Becker (1996) argues 
that it ignores the social context in economic choice situations (see also Coleman, 1988; 
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Fine, 2001; Granovetter, 1985; Portes, 1998). And Portes (1998) identifies the negative 
aspects of SC when it leads to communities that are so tightly bound by social norms and 
traditions that individual freedom and openness to external interventions are critically 
compromised. This effect has been similarly identified with respect to constraining 
innovation (Cohen & Prusak, 2001; Florida, Cushing, & Gates, 2002). Additionally, 
Portes (1998) warns against the conceptual extensions of SC, for example, extending SC 
concepts from the individual to communities and even nations. He also warns against 
circularity in arguments being presented. For example, a common assertion is: “high civic 
pride leads to good social capital and better outcomes”, but could good outcomes actually 
have generated civic pride? (Portes, 1998, pp20-21). 
 
Following on from the initial work of Bourdieu is Coleman (1988), who positions SC as 
an economic resource for action. Coleman (1988, pS98) claims SC is: 
 
“… defined by its function. It is not a single entity, but a variety of different entities, with two 
elements in common: they all consist of some aspect of social structures, and they facilitate certain 
actions of actors – whether persons or corporate actors – within the structure.” 
 
Coleman (1988) also identifies three forms of SC: obligations and expectations; social 
norms; and information channels. The first two forms are seen as essential for achieving 
the closed networks that Coleman sees representing high levels of SC. Additionally, 
Coleman, in his definition, makes claims to SC being interpretable at both the individual 
and group (corporate) levels. This has largely been accepted by other SC researchers, 
although the lack of critical analytical support has attracted criticism from Portes (1998). 
 
Coleman’s (1998) thesis of tightly bound communities or networks constituting high SC 
is in contrast to Granovetter’s (1973) strength of weak ties theory and Burt’s (1992) 
structural holes theory. Granovetter (1973) argues that one benefits from weaker, or more 
distant, ties, which provide more opportunity than closer ties. Burt (1992) identifies a 
related argument: that unique advantages accrue to those who provide a unique link 
between disparate communities (i.e. bridging a structural hole). Granovetter and Burt 
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therefore argue that high SC is attached to bridging communities, rather than bonding 
communities. However, Burt (2000) does concede that the arguments could be 
complementary in that, while open networks increase the opportunity to identify new 
value creating opportunities, closed networks may be required to exploit these 
opportunities. This situation has since been supported by empirical research conducted on 
the semiconductor and steel industries, contrasting the ‘exploration’ and ‘exploitation’ 
characteristics of the respective industries (Rowley et al., 2000). SC is therefore a multi-
dimensional concept, whose interpretation will depend on the context within which it is 
used. 
In summary, the development of SC as a concept is centrally placed in the nexus of 
sociology and economics. Sociologists are seeing SC as a vehicle for promoting 
sociological concerns into the realms of economics and business. Likewise, economists 
have adopted SC as a mechanism for explaining and interpreting non-economic factors 
that might explain the practical shortcomings of neo-classical economic theory. 
The SC paradox contrasts the tightly bound or closed networks identified by Coleman 
(1998) with the strength of weak ties and structural holes arguments of Granovetter 
(1973) and Burt (1992). This has led to the acceptance of SC as a context dependent 
concept, with both the ‘bonds’ of close ties and the ‘bridges’ (Adler & Kwon, 2002)  over 
weak or disparate ties representing good SC, depending on the context. Of particular 
relevance to this thesis is whether the SC paradox plays out at the firm level, as well as 
the individual or personal level, as described in the literature to date. 
The following sections explore in more detail the sub-components of SC as described 
in Figure 4, that is, public good SC, CSC, corporate reputation, market alliance networks 
and SC measurement and management. 
 
2.2.1.1 Public Good Social Capital 
 
Early SC literature was substantially focused on civic, or public good, applications. 
Sociologists were principally concerned with the connection between good 
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neighbourhoods and economic prosperity (Coleman, 1988; Putman, 1995; Woolcock, 
1998). Putman’s (1995) paper on the loss of civic mindedness in the USA attracted wide 
public attention, including a presidential meeting for Putman. Putman (1993) had also 
identified how differing levels of SC between the north and south of Italy was responsible 
for the respective differences in regional development rates. Also, the World Bank 
embraced SC as a concept for fighting poverty in third world countries (World_Bank, 
2007).  
 
SC survey instruments have been developed to assess the level of civic goodwill that 
exists in the community to inform interventions to improve the levels of SC, and hence 
economic prosperity (Krishna & Shrader, 1999; Spellerberg, 2001). For instance, 
Woolcock (1998) developed a policy framework, in conjunction with the World Bank, 
for embedding autonomous social relations within communities, between communities 
and civil society, between civil societies and the state and within corporate enterprises. 
 
The connection between civic mindedness and regional economic prosperity is well 
established, but not all forms of SC leading to regional economic prosperity are civic-
related. In the case of Silicon Valley, SC is related more to the collective of universities, 
venture capitalists and law firms specialising in intellectual property (Cohen & Fields, 
1999). The level of economic prosperity is undoubted, despite the quite low levels of 
civic mindedness in the region. 
 
2.2.1.2 Corporate Social Capital 
 
Traditionally, SC for private sector firms comprises their contributions (usually financial) 
to the communities within which they operate (Allee, 2000). Figure 6 provides an 
overview map of several key themes in the CSC literature to be covered in this section. 
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Social capital as 
corporate philanthropy 
(e.g. Allee, 2000; 
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Tsai, 2000) 
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& Berkowitz, 1988; Windolf, 
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Figure 6 – Corporate Social Capital Literature Themes 
While often seen as corporate philanthropy, good corporate citizenship can also 
contribute to improved business performance (Allee, 2000; Hancock, 2005; Roman, 
Hayibor, & Agle, 1999; Waddock & Graves, 1997). Discussions on this traditional view 
of SC can be labelled ‘industrial era’ thinking. Many commentators have argued that 
there is a transition from the industrial era to a knowledge era (Drucker, 1992; Savage, 
1996) where the traditional factors of production of land, labour and capital are being 
replaced by the creation of value through knowledge. In the knowledge era, the 
boundaries between firms, governments and society at large are becoming increasingly 
blurred. Firms are becoming embedded within a complex web of interconnections that 
span markets, governments and communities, rather than simply managing the interface 
between private and public sectors. In this knowledge era, the concept of SC can take on 
a different dimension for the firm.  
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For instance, CSC is now much more than the social responsibility item in triple bottom 
line reporting6 (Elkington, 1999). Leenders and Gabbay (1999, p3) define CSC as: “The 
set of resources, tangible or virtual, that accrue to a corporate player through the player’s 
social relationships, facilitating the attainment of goals.” They offer four levels of 
analysis for CSC: the individual human being; groups or departments where individuals 
work together; the organisation itself (being the collection of groups or departments); and 
the inter-organisational network of organisations. These authors emphasise that CSC can 
also become a liability whereby strong reciprocal ties can effectively close off the 
opportunity for exploring weaker ties. Therefore, relationships inside the firm, as well as 
external to the firm, can be seen as forms of SC.  
Pomeda et al. (2002, p15) define the term ‘business social capital’ to separate it from 
civic mindedness, which they call ‘relational capital’. Business SC includes factors like 
productive infrastructure, productive behaviour and international commercial exchanges. 
Also, Pomeda et al. (2002) discuss the micro/macro aspects of SC initially established by 
Coleman (1990), who described the behaviour of a firm actor as constituted by the 
interdependent action of the individuals making up the firm. However, Pomeda et al. 
(2002) add an analysis of HC and how incentives can impact behaviours of individuals 
who, in their interactions with each other, are defining the SC of the firm. (Knoke, 1999) 
builds the linkages between organisational networks and CSC and notes that network 
dynamics have reshaped corporate practices even to the level of the employment contract 
between the firm and its employees. 
SC of the firm therefore can be represented both inside and outside the firm (Firestone & 
McElroy, 2003). A firm’s external SC can be represented by its position in a marketplace. 
The study of marketplaces as networks has attracted significant research attention (Baker, 
1984;  1990; Burt, 2003; Granovetter, 1985; Wellman & Berkowitz, 1988; Windolf, 
2002). The study of market boundaries from a network perspective has been contrasted 
with traditional methods of defining industry sectors on individual firm attributes 
(Berkowitz, 1988). The complex web of inter-relationships between firms in the 
                                                 
6 The three dimensions of triple bottom line reporting are: social responsibility; environmental 
responsibility; and financial performance. 
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marketplace provides the opportunity to study the competitive advantage available 
through the structure of a networked marketplace and a firm’s positioning in the network 
(Burt, 2003). Burt argues that information benefits are maximised for firms that maintain 
relationships which span structural holes within a diverse network or marketplace. 
Granovetter (1985) also argues strongly that all market transactions are embedded in 
social relations and structure, whilst Baker’s (1984) empirical research studies of option 
traders, and firm relationships with investment bankers (Baker, 1990), supports 
Granovetter’s assertions.  
Granovetter (1985, p501) goes further to claim that the relationships between firms are 
more effective than internal hierarchies in delivering economic benefits. Simon (2001) 
provides a counter argument for critical complex and time critical functions requiring 
hierarchies to execute effectively (e.g. war efforts). Internal hierarchies versus 
(networked) markets are a fundamental issue faced by all firms considering the 
outsourcing of internal functions, for example, ITS (Barney, 1991; Glassman, 2000; 
Thorelli, 1986; Williamson, 1981). This issue will be addressed in more detail in 
Section 2.3.1. 
Inter-firm relationships based on common directorships known as ‘board interlocks’ have 
attracted interest through the inferred influence that directors may have over inter-firm 
alliances (Burt, 1978/9; Conyon & Muldoon, 2004; Fennema & Schijf, 1978/9). For 
smaller firms, board interlocks are often related to shared ownership dating back to when 
the majority of companies were family-owned. A country’s heritage for family-owned 
corporations and interlocks reflecting family-based relationships has shown through in 
studies on board interlocks at a national level. For example, France and Germany have 
much higher concentrations of board interlocks than the USA and the UK (Windolf, 
2002). 
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Several authors have noted that high SC can be detrimental to company performance. 
Florida, Cushing et al.(2002) state that highly cohesive groups can be blind to the sorts of 
new innovations that unconnected sources might bring. Along the same theme, others 
(Cohen & Prusak, 2001; Knoke, 1999; Locke, 1999) express concerns about the dangers 
of group think or herd mentality. This is contradicted, in a definitional sense, by several 
other authors (ABS, 2004), who include tolerance for diversity or diversity of friendships 
as one of the key themes of SC. Burt (2000) argues that SC is more a function of 
b r o k e r a g e  a c r o s s  s t r u c t u r a l  h o l e s  t h a n  c l o s u r e  w i t h i n  a  n e t w o r k . 
Other researchers have argued that SC of market sectors and, in particular, SN structures, 
differs between industries. Rowley et al. (2000) have demonstrated that exploratory 
industry sectors, like the semiconductor industry, require a broader and more diverse 
network of alliances, in contrast to the steel industry, where exploitation is the key focus, 
requiring much tighter and focused networks. Harland (1999) explores the SC and 
liabilities that exist within supply networks. She notes that firms like Benetton and 
Toyota have pursued specific strategies to establish themselves as a network hub to gain 
key marketplace advantages. The use of different forms of networks in achieving 
decisions in banking firms is another example (Han & Breiger, 1999; Mizruchi & 
Stearns, 2001). 
In summary, CSC has emerged to describe SC from a corporate, rather than a public 
good, perspective. While a characterisation of SC exists which refers to corporate 
activities that contribute to the public good, the substantial literature that exists addresses 
the issues of SC inside the firm and external to the firm. 
The characterisation of the marketplace as a SN has attracted substantial interest from SN 
researchers. As markets become more complex and interconnected, the relevance of such 
studies will increase. Board interlocks through common directorships have also attracted 
attention, with public websites now exposing the patterns of interlocks that exist 7 . 
Finally, the multi-dimensional character of SC is now surfacing through empirical 
research on market sectors. Industrial sectors are now seen as benefiting from tightly 
                                                 
7 For instance, see http://www.theyrule.net/. (accessed 17/9/07) 
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bound exploitive networks, in contrast to new economy sectors like bio-technology and 
IT which demonstrate benefits from more open and diverse networks. 
Corporate reputation is introduced here as a potential SC contributor. While corporate 
reputation has largely been developed within the marketing literature (Brown & Perry, 
1994; Dollinger, Golden, & Saxton, 1997; Fombrun & Shanley, 1990), one could argue 
that reputations, like SC, can be measured or assessed by external actors. As such, 
reputations are socially constructed and therefore deserve to be considered as a form of 
SC operating in the marketplace. 
 
2.2.1.3 Corporate Reputation 
 
Corporate reputation can be related to SC and/or public good investments made by 
corporations. As mentioned earlier, this is now considered more than purely corporate 
philanthropy, and a direct link to improved business performance is now being claimed. 
In one sense, corporate reputation can be thought of as either a sub-set of CSC, 
representing the public good aspects, or one could argue that the terms are equivalent. 
Hall (1992), in a survey of  100 UK CEOs, identified company reputation, product 
reputation and employee know-how as the most important contributors to a company’s 
success. Together with culture and networks, these attributes were valued higher than 
physical assets. 
 
Like SC, corporate reputation becomes important in incomplete information 
environments, where pre-purchase evaluations of quality could be vague or incomplete, 
for example, with law firms, accounting firms and other like service companies (Weigelt 
& Camerer, 1988). Linkages between CSC and corporate reputation have been identified 
(Preston, 2004). Reputations are built from perceptions of a firm’s relative structural 
position in the marketplace, its financial performance, its perceived conformity to social 
norms and its stated strategies (Fombrun & Shanley, 1990).  Podolny et al. (1996) 
analysed networks and niches in the semiconductor industry between 1984 and 1991 and 
found that status was important, especially in crowded niches. The supporting empirical 
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research conducted by the authors also indicated that high market-to-book ratios and low 
dividend yields induced a higher reputation to firms than profits, advertising intensity, 
size and risks. This has interesting implications for a company’s investments in 
intangibles. Other benefits identified from a corporate reputation include attractiveness 
for joint venturing and lower transaction costs (Dollinger, Golden et al., 1997). However, 
the authors indicate that reputational capital is multi-dimensional, with product and 
management reputation being the most important components. 
 
Reputation can also be seen as an enhancer of relationships (Jackson, 2004). De Castro et 
al. (2004) define reputational capital as a sub-set of relational capital which in turn is a 
sub-set of SC. They split relational capital into direct relationships with suppliers, 
customers, partners and shareholders and indirect relationships with the community, 
government, trade unions and the mass media. Reputational capital is recognised as an 
influence on the development of both forms of relationships.  
 
Fortune magazine’s annual list of ‘most admired’ companies, compiled since 19838, has 
been the source of several research studies on reputational capital (Brown & Perry, 1994; 
Dollinger, Golden et al., 1997; Fombrun & Shanley, 1990). The index uses eight 
attributes: quality of management; quality of products and services; value as a long-term 
investment; innovation; soundness of financial position; ability to attract and retain 
talented people; responsibility to the community and the environment; and wise use of 
corporate assets (Brown & Perry, 1994). The only explicit SC attribute is responsibility to 
the community and the environment. Surprisingly, this list does not include the SC 
attribute of relationships. Other researchers have built the links between corporate 
reputation and SC (De Castro et al., 2004; Jackson, 2004).  
 
The Fortune list of eight criteria has six intangible attributes of which only one could be 
explicitly attached to SC and perhaps two others indirectly (i.e. innovation and ability to 
attract and retain talented people). The research based on this index has introduced other 
                                                 
8 see http://money.cnn.com/magazines/fortune/mostadmired/2007/index.html (accessed 21/7/07) for ‘most 
admired’ companies list along with the methodology used for its compilation. 
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attributes such as relationship capital, joint ventures and alliances, and the ability to lower 
transaction costs, all of which are regularly mentioned in the literature on SC. In 
summary, corporate reputation should be at least considered as a concept which overlaps 
SC in a definitional sense, but could also be seen as a contributor to SC and vice versa. 
 
2.2.1.4 Market Alliance Networks 
 
The alliance literature relevant to this literature review is related to the human/social 
aspects of alliance management and its relative contribution to management decision-
making and market performance. However, alliances can take many forms, with the level 
of formality ranging from a new legal entity, through to an arm’s length informal 
arrangement (Lorange & Roos, 1992). The continuum of alliance structures is represented 
in Figure 7: 
Mergers and 
acquisitions
Joint 
ownership
Joint 
venture
Formal 
cooperative 
venture
Informal 
cooperative 
venture
Degree of vertical integratio
Large N
n
one
MARKETHIERARCHY 
 
Figure 7 – Alliance Forms (source: Lorange & Roos, 1992, p3) 
 
The empirical research for this thesis concentrates on the middle ground, that is, the joint 
venture, which assumes formal and equitable investment in the partnership. 
 
Alliances can be seen as one of the three major economic governance mechanisms, the 
other two being the firm and the market (Ebers, 1997). Typically, alliances are formalised 
through varying degrees of legal formality. While sociological research indicates that 
contracts can work against the development of a good business relationship (Macauley, 
1963), alliances between major corporate entities are formalised to some degree. The 
primary intent of the alliance literature is the identification of appropriate partners and the 
on-going management of the alliance (Chan, Kensinger, Keown, & Martin, 1997; Dyer & 
Nobeoka, 2000; Gittel, 2003; Hoang, Rothaermel, & Simac, 2003; Lyons, 1991; 
McCutcheon & Stuart, 2000; More & McGrath, 2001). However, there is recognition that 
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the management of people and competencies in multicultural and multinational settings is 
likely to have a large impact on the overall, long-term operations and effectiveness of an 
alliance (Lorange & Roos, 1992). Empirical research on alliances has shown that 
complementary requirements and social and cultural compatibility are pre-cursors to a 
successful alliance (Sarker, Echambadi, Cavusgil, & Aulakh, 2001). Firm valuations are 
also seen to be impacted by alliances (Chan, Kensinger et al., 1997). In particular, smaller 
firms have been shown to be able to significantly grow their firm valuation through 
technical alliances, typically with larger firms (Das, Sen, & Sengupta, 1998). Marketing 
alliances were seen to be less value enhancing than technical alliances.  
The alliance literature mostly focuses on the single deal; however, the sheer growth in the 
number of alliances being formed will naturally lead to discussions of alliance networks, 
beyond simple partnerships (Dyer & Nobeoka, 2000; Gulati, Nohria et al., 2000; Uzzi, 
1997). The SC available to firms within a network will depend on how they identify and 
execute network connections as well as how attractive they are for potential partners. SN 
become valuable conduits for information and knowledge flows, providing access to new 
opportunities, but can also be constraints on independent action (Portes, 1998). SC 
becomes even more important in uncertain environments (Gulati & Gargiulo, 1999), 
when firms fall back to their trusted partners, with whom they typically have some 
history (Gulati, Nohria et al., 2000; McCutcheon & Stuart, 2000).  
The choice of network partners is most influenced by a prior contact or experience 
(Gulati, 1995). A number of empirical research studies on alliance networks have 
highlighted the importance of a rich supply network of relationships. For instance, Koka 
& Prescott (2002) use the steel industry to illustrate these points. Toyota has also 
demonstrated superior supply network performance through embracing tight and 
collaborative learning networks with its key suppliers (Dyer & Nobeoka, 2000). Talmud 
& Mesch (1997), in their study of Israeli firms, found a negative relationship between 
corporate instability and SC. 
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Relationships within market networks are not always equal. Highly regarded 
organisations (i.e. those with high levels of SC) are likely to be meticulous in their due 
diligence prior to selecting an alliance partner. For a newly established firm, successfully 
negotiating an alliance with a highly regarded organisation may enable them to benefit 
from a reflected reputation (Stuart, 2000). A market characterised by dominant actors 
reduces the uncertainty in the marketplace, leading to stable supply chain alliances. In 
contrast, in marketplaces where no dominant players exist, the market is uncertain, 
leading to many structural holes and therefore diverse opportunities. Podolny (2001) 
refers to the different network styles as ‘pipes and prisms’, reflecting the multi-faceted 
nature of network relationships.  
From a globalisation perspective, the motivation for alliance formations can be predicated 
on differing cultural foundations. For multinational enterprises, SC based on relationships 
is even more critical in the Asian firms where guanxi (China), kankei (Japan) and inmak 
(Korea) provide the business framework for dealings (Hitt, Lee, & Yucel, 2002). 
The success or failure of alliances, with respect to improved profitability and/or market 
performance, is continually under review (Chan, Kensinger et al., 1997). Alliance success 
or otherwise is seen to have both a tangible and intangible impact on market perceptions. 
Indeed, market valuations have reacted immediately to the public announcement of 
alliances. The effect of alliances in terms of CSC is therefore an important aspect of the 
proposed research in this thesis. 
 
2.2.1.5 Measuring and Managing Social Capital 
 
With the acceptance of SC as a concept that potentially provides benefits to individuals, 
communities, organisations, firms and even nations, the need to measure and manage it is 
a progression. Methods for measuring SC have taken two distinct paths. The first is 
through survey methods, which identify particular dimensions of SC, and typically use 
Likert-type scales to achieve a measure of quantitative evaluation. The development and 
application of this style of measurement has been largely inspired by Putman’s critique of 
civic mindedness in the USA (Putman, 1995), and they have mainly been used to assess 
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whole communities or nations. The second path is through the use of SNA techniques 
(Scott, 2000; Wasserman & Faust, 1994). This method is inspired by a definition of SC as 
the quality of relationships between individual actors (Burt, 1992; Coleman, 1988). SNA 
surveys collect information about ties or links between individuals and then interpret the 
network patterns into different dimensions of SC.  
 
With regard to the first path, the majority of survey-based measures for SC have been 
generated as national responses to the perceived decline in civic pride and community 
and wellbeing in the USA (Putman, 1995). For instance, measurement frameworks for 
national level measures of SC have been developed in Australia (ABS, 2004), New 
Zealand (Spellerberg, 2001), the UK (Harper, 2001) and the USA (Putman, 1993). These 
measurement frameworks are looking to develop a global benchmark measurement tool 
for understanding the SC of different nations. The typical dimensions of SC that are 
included in these benchmarking tools include participation in networks, reciprocity, trust 
in the community, social norms, tolerance of diversity, personal empowerment, trust in 
government, altruism and philanthropy, and demographic information. 
 
The World Bank has been active in promoting the value of SC in support of its mission to 
fight poverty. It has developed a social capital assessment tool (SCAT) to assess SC 
levels in the countries and regions within which it operates (Krishna & Shrader, 1999). 
SCAT provides a framework for macro and micro assessment. At the macro level, formal 
relationships and structures such as legal rules, political regimes and participation in 
policy formation are assessed. At the micro level, the assessments are split into cognitive 
and structural dimensions. The cognitive dimension is concerned with many of the 
dimensions studies in the national SC surveys mentioned previously viz values of trust, 
reciprocity, solidarity, social norms and attitudes. The structural dimensions assess 
horizontal network structures, and the formal and informal modes of decision making 
within these networks. The application of SCAT and like tools often makes use of 
composite indices of SC. Fukuyama (1999) and  Hjollund & Svendsen (2000) have 
synthesised SC survey tools into a standard questionnaire with a recommended suite of 
statistical approaches for analysing the results. 
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Qualitative survey methods have also been used for organisational SC applications. For 
instance, Glaeser et al. (2000) developed a survey instrument to measure trust and 
trustworthiness, elements that the authors consider a key component of SC. In their 
empirical research, the survey respondents were also invited to participate in 
experimental trust games to further develop an understanding of trustworthy behaviour. 
The findings indicate that social proximity is closely related to trust and trustworthiness. 
Glaeser et al. (2000) also found that individuals of high status, a component of SC, are 
able to elicit more trustworthiness in others. The experimental approach to the 
measurement of SC has also been applied to predict future financial decisions, for 
example, repaying a loan (Karlan, 2002). The results indicate that those identified as 
trustworthy by the trust game are more likely to pay back loans. The impact of social 
interactions and network ties on knowledge acquisition and exploitation in young 
technology-based firms has shown to be positive (Yli-Renko, Autio, & Sapienza, 2001). 
These authors, in their survey, asked simple questions about the degree of social 
interactions between company members and their customers, as an indication of SC. 
 
A SC benchmarking system has been designed to assess the market performances of 
geographic clusters (Marti, 2004; Viedma, 2003). Marti (2004) considers six key factors 
in assessing possible network formation: resources and capabilities; demand; suppliers 
and other related industries; firm strategy; culture and structure; and competitors and 
government. This framework enables clusters to benchmark their SC in terms of network 
construction. 
 
Also, Youndt et al. (2004) used a survey instrument to measure SC, along with HC and 
organisational capital in assessing their impact on investments. The authors constructed 
five questions to elicit a SC profile from the respondents. The questions focused on 
factors that might encourage collaborative behaviour. 
 
In summary, concerning the first path, survey-based SC benchmarking systems have 
proved to be a popular development activity for SC researchers. At the national level, the 
benchmarking tools do appear to be converging to the extent that a standard toolset is 
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probably within reach. Outside national or regional SC assessments, other SC survey 
designs are still at the exploratory or emergent stage. The work of  Marti (2004) and 
Viedma (2003) appears to be the genesis of a SCAT for application to firms and markets, 
but is still at a preliminary level, and has yet to attract the SC research community at 
large. 
 
Regarding the second path, SNA has developed into a sociological discipline of its own, 
since its genesis in the early work of social psychologist Dr. J.L. Moreno and his work 
with sociograms in the 1930s (Jacobs, 1945). A plethora of graph theoretic measures have 
been designed to describe social constructs, positions and/or roles within SN. SNA 
methods have matured to the extent that a number of texts and reference books have been 
produced (e.g. Scott, 2000; Wasserman & Faust, 1994), and a professional society has 
formed to support its development9. Network measures have been related to several SC 
interpretations. The SC concepts of trust, reciprocity, diversity and network participation 
can be inferred from the interpretations of the SN representation of the community or 
population under study.  
 
Typical SNA surveys will contain questions like: “Nominate those colleagues that you 
have the most trustful relationship with”, for example Cross & Parker (2004). 
Demographic information like business unit membership, nationality and geographic 
location can be captured as attributes of each respondent. Bounded surveys (i.e. where the 
population under study is constrained to nominating only those that belong to the group 
under study) can identify reciprocity if actor A and actor B nominate each other as 
trustworthy ties.  
 
There are some SC dimensions that cannot be easily captured with SNA. For example, 
altruism or philanthropy and levels of personal empowerment would be difficult to 
interpret from a relationship map. If attributes like these are important to the application 
at hand, then SNA may need to be complemented by more traditional techniques. While 
                                                 
9 See http://www.insna.org/ (accessed 21/7/07) which is the community site for academics and practitioners 
working with SNA techniques. 
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there are some areas where SNA methods are deficient, the power of the technique is in 
its ability to analyse the complexity of the interrelationships that exist within a 
community, organisation or marketplace, down to the individual (Cross, Borgatti, & 
Parker, 2002; Gulati & Gargiulo, 1999; Krackhardt & Hanson, 1993; Tsai & Ghoshal, 
1998; Wellman, 1990). 
 
The visual representation of a network is a graph of nodes or actors connected by one or 
more links. The links may optionally be directional, that is, have a specific direction of 
influence. In mathematical terms, the graph can be analysed via a number of 
measurement constructs that make use of properties of network graphs. Some examples 
of key constructs developed by SNA researchers (Wasserman & Faust, 1994) include: 
Table 1 – SNA Measurement Construct Examples 
 
Measurement Construct Description 
Network Size and Density Measures the size of the network by the number of actors 
in the community under study. Density is determined by 
the number of interconnections as a proportion of the 
maximum possible number of interconnections. 
Degree Centrality Measures the centrality of an actor in the community, 
based on the number of other actors connected to it. 
Generally, the degree is defined as either ‘inward’ or 
‘outward’, reflecting the relationship direction. 
Reciprocity Measures the two-way connections between actors. 
Betweenness Centrality Measures the degree to which an individual actor is on the 
path of connections between other actors. 
Closeness Centrality Measures the degree to which an actor is connected to 
every other actor in the network, i.e. the distance required 
(number of indirect connections) to reach other actors. 
Cliques and Sub-groups Groups that can be distinguished by the density of 
connections between the members compared to the rest of 
the network. 
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Different constructs have different SC interpretations for individuals interacting within or 
between groups or for groups interacting with other groups (Borgatti, Jones et al., 1998). 
For example, SC connections between two firms (groups) may indicate high degree 
centrality (i.e. many connections). A low closeness measure (i.e. minimal distance 
between members of two firms) would also indicate a central position in a network. 
 
In conclusion, for path two, the SNA methods for measuring SC could be seen as 
complementary to the more qualitative survey techniques. Some of the limitations of 
SNA measures for SC include the inability to provide reasonable interpretations for some 
of the SC concepts like altruism and personal empowerment. The ability to undertake an 
analysis at the individual relationship level provides a degree of granularity that cannot be 
achieved with broad-based qualitative surveys. In particular, the advantages related to the 
structure of a community and the position of actors within the community network can be 
studied in some detail. The ability to make visible the invisible networks that exist in an 
organisation provides a powerful instrument for measuring and managing the SC in and 
between organisations. 
 
2.2.2 Intangible Assets  
 
The terms ‘intellectual capital’ and ‘intangible assets’ are often used interchangeably 
within the literature. While one could argue that not all intangibles (e.g. brands and 
corporate reputation) are adequately defined as IC (Petty & Guthrie, 2000), the literature 
covering these topics generally treats the terms interchangeably (Kaufmann & Schneider, 
2004), and this is the stance taken in this thesis. The accounting literature has tended to 
favour the term ‘intangibles’ when describing the growing gap between accounting book 
values and share market valuations. The accounting research community has also focused 
on the diminishing value relevance of financial accounting measures and market 
efficiencies developments (Beaver, 2002). On market efficiencies, researchers have been 
interested in whether market-to-book ratios are a measure of market inefficiency (Lev, 
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2001; Smithers & Wright, 2000). For example, firms with high market-to-book ratios 
could be viewed as overpriced. However, the market-to-book gap cannot be fully 
explained in terms of traditional accounting measures like earnings and even forecasted 
earnings levels (Hand & Lev, 2003).  
 
The loss of the value relevance of financial accounting measures suggests that the 
usefulness of earnings, cash flows and book values to predicting TSR has diminished 
over the past 25 years (Ball, 1992; Lev & Zarowin, 1999). The inference from these 
claims is that financial accounting reports are missing important information that could 
better inform managers and investors of potential share market returns. The initial studies 
used linear regression techniques to demonstrate a reduced level of share price variations 
that could be explained by traditional accounting measures like earnings, book values and 
cash flows (Lev & Zarowin, 1999). These findings have been challenged and extended in 
different directions from a methodological perspective (Collins, Maydew, & Weiss, 
1997). Francis & Schipper (1999) argued that increased volatility in the market can bias 
simple regressions to over-emphasise the loss of relevance. They analysed firms from 
high volatility technology sectors and low volatility industrial sectors to find an increase 
in balance sheet and book value relevance, but continuing support for a decline in the 
relevance of earnings information. Liu & Thomas (2000) demonstrated that value 
relevance can be enhanced by the inclusion of forecast earnings into the regression 
equations. Analyst consensus on earnings forecasts and their accuracy has been found to 
be highly dependent on the level of intangibles a firm possesses. The higher the level of 
intangibles, the lower the level of consensus and accuracy (Barron, Byard, Kile, & Riedl, 
2002).  
 
While there have been various challenges to the detail of the loss of relevance of 
accounting measures in predicting share values, the general tenet of the studies is that 
there has been a loss of relevance, particularly in respect to earnings reports. In trying to 
explain the growing gap between market and book values, researchers have been calling 
for higher levels of disclosures on known intangibles. Common intangibles like R&D and 
advertising have been shown to have a strong correlation with share price in certain 
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industries (Chauvin & Hirschey, 1993; Johnson et al, 2002; Lev & Sougiannis, 1999).  
An intriguing study of IA effects on share prices in the pre-Securities and Exchange 
Commission (SEC) era, when regulations were less strict on the capitalisation of 
intangibles, found no evidence that increased capitalisation of intangibles impacted share 
prices. In fact, investors inferred that by increasing the capitalisation of intangibles, firms 
were overstating their earnings, resulting in a loss of relevance of earnings statements 
when high levels of intangible capitalisation had occurred (Ely & Waymire, 1999). In 
contrast, Barth & Clinch (1998) found a positive effect on share price when the value of 
accounting intangibles was re-stated. A correlation was found between high levels of IA, 
as measured by TobQ, and sustained profitability, but also sustained losses, as firms 
either locked into a sustainable competitive position through their IA or sustained losses 
through a loss of reputation (Villalonga, 2004). 
 
In summary, accounting researchers have explored accounting options to explain the 
growing gap between market and book values, called the intangibles gap. The intangibles 
gap can be volatile but still shows an upward trend. The relevance of traditional financial 
accounting reports continues to be challenged. The following sections explore the 
literature around IC, which tends to exist largely outside accounting, but is ultimately 
intertwined with it. 
 
2.2.3 Intellectual Capital  
 
IC research is still in its infancy, with a concerted focus on the topic beginning in the 
mid- to late 1990s. The topic attracted the interest of the OECD in 1999 through its 
international symposium for measuring and managing IC, which provided further impetus 
to IC research into the new millennium (OECD, 1999). An early review of the literature 
(Petty & Guthrie, 2000) identified two stages of development of  IC research. The first 
stage relates to the development of frameworks for IC and general consciousness-raising  
and carried through to the mid-1990s. This level of research is largely focused on the 
presentation of new conceptual models, supported by academic argument. Examples of 
first-stage IC literature have successfully targeted the general business community in 
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raising the awareness of non-physical and non-financial capital (Kaplan & Norton, 1992; 
Lev, 2001; Stewart, 1997; Sveiby, 1997). The linkage between foundational literature on 
theories of the firm and organisational knowledge with IC has been explored through a 
comprehensive literature review (Bontis, Dragonetti et al., 1999). Bontis et al. (1999) 
identify with the business appeal of the IC concept as a critical resource, enacted through 
organisational learning flows. However, they caution that IC will never be measured in 
traditional monetary terms. Rather, customised metrics may be disclosed as addenda to 
traditional annual financial reports (Edvinsson, 1997).  
 
The second-stage IC research relates to the impact of IC on the behaviour of markets and 
labour, supported by empirical research (Brennan & Connell, 2000). A review of 
European IC management and reporting practices has been undertaken, which identifies 
issues with voluntary disclosure of IC elements and standard forms of IC reporting still 
having some way to go (Zambon, Abernethy et al., 2003). CA measures have been used 
to identify intellectual reporting practices from annual reports (Guthrie & Petty, 2000). 
Others, such as Bond and Cummins (2003), have developed comprehensive economic 
models of intangibles in an attempt to quantitatively explain the market-to-book value 
gap. Also, Bukh (2003) has undertaken empirical research to understand the ambivalence 
market analysts have to IC reports. A comprehensive review of toolsets for measuring 
and managing intangibles is provided by Bontis et al. (1999). The IC taxonomies 
specifically target IC, while other related tools like Economic Value Added (EVA), the 
Balanced Score Card (BSC) and human resource models are also reviewed in the context 
of IC. 
 
Kaufmann et al. (2004) concentrated on the literature post-1997. These authors indicate 
that the field of IC research is still struggling with an ambiguity of terms and definitions, 
and a variety of views and interpretations but, as yet, there are no dominant schools of 
thought. They point to the significant amount of literature on the reporting of IC, and the 
comparatively small amount on the ensuing management of intangibles. The allocation of 
resources to intangibles is also identified as an area of neglect. In addition, research on IC 
appears to differ based on whether the focus is on internal management issues or external 
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stakeholder issues. Often, the focus is either mixed or poorly defined. The authors 
proceed to identify a lack of an underpinning theory required to base management action 
around intangibles. The initial research aimed at identifying such an underpinning theory 
has focused on the resource-based view of the firm (Garcia-Ayuso, 2003; Ordonez de 
Pablos, 2003; Sanchez, Chaminade, & Olea, 2000). 
 
In locating IC in the literature, Petty and Guthrie (2000) identify its rise in importance to 
business today as driven by the general acknowledgement of a ‘new economy’ era. The 
revolution in IT, KM and the knowledge-based economy, the networked society and the 
emergence of innovation as a key competitive driver, have all contributed to the increased 
attention IC research has enjoyed. The inter-relationship of IC and KM literature also 
attracts discussion, with KM literature being significantly more prolific than that of IC. 
Petty and Guthrie (2000) take the view that KM is about the management of IC and 
therefore could be seen as subsidiary to, or supporting of, the IC object. This view is also 
strongly agued by Sanchez et al. (2000), who claim that IC is a much broader concept 
than KM, and that KM is just one intangible attribute of IC. In the current literature 
review, KM will be viewed as a subsidiary concept of IC. 
 
What is apparent from a review of both conceptual and empirical research studies is the 
variety of IC topics being addressed and methods being used. This is symptomatic of the 
early stages that these research studies are in. The exploratory nature of the empirical 
research would indicate that researchers are currently building a broad base of research 
experience with IC, which will necessarily underpin future, more focused research, as the 
critical theoretical and practical issues of the importance for IC emerge.  
 
The following sections explore in more detail the measurement, valuation and 
management of IC.  
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2.2.3.1 Measurement and Management of IC 
 
The measurement and management of IC to date has largely focused on IC reporting. 
These IC reports have been the major vehicle for informing market actors of the value 
inherent in IC-intensive firms. As early as 1995, Skandia insurance had attached an IC 
supplement to their annual report (Edvinsson, 1997). The increasing importance of 
intangibles was identified by Swedish researcher Karl-Erik Sveiby in his seminal work on 
company know-how (Sveiby et al., 1986). Since this time a plethora of literature has been 
published in support of methods for measuring and managing intangibles (Edvinsson & 
Malone, 1997; Johanson, Martensson, & Skoog, 1999; Lev, 2001; Sveiby, 1997). From 
Sveiby’s Intangible Asset Monitor (Sveiby, 1997) and Kaplan and Norton’s BSC (Kaplan 
& Norton, 1996), increasingly sophisticated scorecards have been built (Liebowitz & 
Suen, 2000; Mouritson, Larsen, & Bukh, 2001; Wall & Doerflinger, 1999). IC has been 
broken down into subsidiary concepts like structural capital, HC, customer capital, 
innovation capital, EC, stakeholder capital and knowledge capital for the purposes of 
measurement and reporting for management. In 1999, the OECD commissioned  several  
projects to explore the spread of IC reporting across several continents (OECD, 1999). 
More recent developments have recognised that IC metrics alone are not effective in 
communicating value propositions to the marketplace. The Danish Government has 
published guidelines for IC reporting which encourages the inclusion of  knowledge 
narratives to better communicate value creating challenges and initiatives  (Mouritson, 
Bukh, Larsen, & Johnson, 2002; Pakhus, 2000). 
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Despite the significant development activities around IC valuation and reporting from 
around 1995 to 2000, anecdotally it appears that progress has slowed. The anticipated 
increase in IC reporting, following Skandia’s lead, has not eventuated. Attempts to 
develop single indices for IA performance (Bontis et al.,1999; Lev, 1999; Low, 2000; 
Strassman, 1999) have also struggled to gain acceptance. This lack of progress led 
Johanson (2003) to report on potential reasons for market actors’ ambivalence to IC 
information. Johanson (2003) offers five primary reasons: a lack of understanding of 
intangibles; a lack of trust in the measures; an exaggerated risk of losing the intangible 
resource; a lack of confidence in management to take action with respect to intangibles; 
and the mentality of market actors to softer intangibles. Also, Holland (2003) points to a 
rift between what company executives and fund managers and analysts believe is relevant 
IC information. Holland (2003, p46) identifies dysfunctions in the information value 
chain from company executive to market actors, that are presenting real barriers to 
progress with IC.  
 
IC reporting has both an internal and external effect. The internal reporting aspects of the 
BSC and/or IA monitor can provide support to effective management decision-making 
(Kaplan & Norton, 1992; Sveiby, 1997). The external reporting aspects of IC reporting 
can contribute to the externally focused executive management element in influencing 
market actors. Both aspects of IC reporting therefore have a direct influence on the 
primary independent variables for this research. The following sections will explore in 
more detail two key elements that support the measurement and management of IC: 
disclosure through reporting; and the valuation of IC. 
 
2.2.3.2 IC Reporting 
 
In 1992, the Swedish Coalition of Service Industries10 established a project entitled the 
‘Valuation of Service Companies’, in recognition of the need to develop more appropriate 
valuation and reporting mechanisms for firms whose major assets were intangible. The 
genesis of this activity can be traced back to the 1980s and the work on the invisible 
                                                 
10 See http://www.sveiby.com/Portals/0/articles/SwedishCoP.htm (accessed 22/7/07). 
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balance sheet by the Swedish KONRAD group, several of whose members are credited 
with pioneering the concepts behind IC reporting and management. The publishing of the 
‘Valuation of Service Companies’ report provided the basic framework on which 
subsequent researchers and business partitioners developed IC reports 11 . This report 
describes a new annual report with four key indicators: market position; human 
resources/knowledge; structural value; and financial indicators. 
 
Members of this working party have since developed these concepts further. Sveiby, 
(1997) developed the Intangible Asset Monitor, which divides IA into external structure 
(brands, relationships), internal structure (management, systems, R&D) and individual 
competence (education, experience) and reviews these dimensions in terms of 
growth/renewal, efficiency and stability. Swedish consultancy company Celemi first 
published its IC report based on Sveiby’s model in 1995. Leif Edvinsson, the first 
Director of Intellectual Capital at Skandia, a Swedish banking and insurance company, 
published the first IC report addendum to an annual report in 1994. Called the Skandia 
Navigator (Edvinsson & Malone, 1997), the report identifies metrics with a focus on 
innovation and development, customer, human resources, process and financial. The 
navigator identifies custom metrics under each of the categories with the intent of 
reporting on progress on an annual basis. 
 
Despite significant efforts in promoting its value, IC reporting has yet to engage with the 
broader business community. Several European nations have developed guidelines for IC 
reporting (Bukh, Larsen, & Mouritson, 2001; Pakhus, 2000) and it is apparent that firms 
are beginning to launch projects, encouraged by governments, to measure and report on 
IC. However, the adoption rate since Skandia’s pioneering effort in 1994 has been 
minimal. The Skandia IC reporting as an annual report addendum was a one-off exercise, 
though IC concepts are evident within its recent mainstream annual report, something that 
would be clearly identified with the CA approach to IC assessment mentioned earlier. 
 
                                                 
11 See Swedish Coalition of Service Industries (1995), Valuation of Service Companies, Publication No. 
10, Master Samuelsgatan 51, S-11157 Stockholm, Sweden. 
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Better known in the management literature is the BSC, by Kaplan and Norton (1992). 
The key dimensions of the BSC are: customer perspective; innovation and learning 
perspective; internal business perspective; and financial perspective. While containing 
many of the same characteristics as IC reports, the intent of the BSC is in guiding 
companies in aligning performance with their business strategy. The BSC does not 
identify itself with a knowledge-based view of the firm, a central tenet of IC reports 
(Mouritson, Larsen, & Bukh, 2005). IC reporting has been inspired by people, and 
knowledge is the central resource for value creation12. The BSC has strategy alignment as 
its central value creating tenet. With this in mind, while the surface metrics may look 
similar, the interpretation and actions identified from their reporting may be entirely 
different. For example, a poor internal efficiency result within the BSC might prompt an 
investment in new IT systems. An IC report showing a similar deficiency may identify a 
knowledge problem, for example, poor training or development support. 
 
The above example illustrates several problems with both the BSC and IC reporting. 
Metrics reported are typically only of value to internal management and metrics are rarely 
comparable between companies. External stakeholders may gain some insight into the 
internal performance as seen by management, but have no means for comparing measures 
between companies. Developing measures can be an expensive exercise. Identifying what 
and how much to measure can become a complex political process within organisations. 
Metrics can be subjective and top down in their application (Malina & Selto, 2001). 
 
Also, research indicates that market analysts are typically ambivalent to IC reporting. 
Paradoxically, while analysts are hungry for information and insights into firm operations 
and future prospects, it appears that IC reports are not being embraced by them 
(Johanson, 2003; Mouritson, 2003). The IC metrics reports still struggle to convey the 
value creation story to external stakeholders. The individual metrics in IC reports tend to 
be highly inter-related, presenting difficulties in developing an overall measure or index 
for IC performance (Bukh, Larsen et al., 2001; Roos & Roos, 1997). 
                                                 
12 See http://www.sveiby.com/Portals/0/articles/BSCandIAM.html (accessed 22/7/07) for a discussion on 
this topic. 
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This thesis argues for SC to be considered as a dominant lens for viewing IC 
performance. The connection between SC and IC has been supported by several authors 
(McElroy, 2002; Nahapiet & Ghoshal, 1998; Pomeda, Moreno, Rivera, & Martil, 2002). 
Indeed, one could contend that the term ‘relationship capital’ is interchangeable with 
‘social capital’, though the former term tends to hide the richness of the SC concept, 
which caters for both civic and corporate applications. Pomeda et al. (2002, p11) argue 
for SC being identified as a top level dimension for IC, with civic applications being 
described as ‘institutional organisational capital’ and corporate applications as ‘business 
social capital’. 
 
From a market perspective, fund managers are seen to have a major influence over a 
firm’s market valuation. Fund managers are competing for private information that might 
better inform their investment decisions. Holland (1999, p15), in studying the information 
acquisition habits of fund managers, has found that they are particularly interested in 
relationship capital/SC information: 
 
“Fund Managers were very interested in how companies managed their relations with customers and 
suppliers, and how they exploited customer loyalty, company brands, trademarks, distribution 
channels, advertising, reputation and image with customers. They were very interested in how these 
market based intangibles created competitive position in the market place and how this was expected 
to contribute to shareholder value.” 
 
Researchers are now considering both complementary and alternative means for 
disclosing future value creation information to the marketplace. From an accounting 
perspective, the reporting rules for intangibles are inadequate and lead to a gross 
understatement of their value (Lev, 2001). The lack of disclosure on intangibles is seen as 
facilitating insider trading through privileged access to information by some market 
actors (Holland, 1999; Lev, 2001; Wallman, 1995). However, what IC to disclose is 
somewhat problematic. There is, however, general agreement that it should take a 
narrative form and describe the value creation story for the firm. IC reports are now 
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looking to lead with the value creation story supported by IC metrics, the reverse 
situation to the balance sheet and accompanying notes (Bukh, 2003; Mouritson, Bukh et 
al., 2002; Pakhus, 2000).  
 
A research theme has developed around measuring or assessing the level of IC reporting 
that is inherent in a firm’s regular reporting. CA has been used to analyse company 
annual reports, looking for evidence of IC reporting against the accepted dimensions of 
INC, EC and HC (Bozzolan, Favotto, & Ricceri, 2003; Goh & Lim, 2004; Guthrie & 
Petty, 2000). One advantage of the technique is the ability to detect movements over time 
in a company’s perspective with respect to IC from their regular reporting. This enables 
all firms to be assessed and not only those that choose to report specifically on IC.  
 
IC reporting as it has been practiced to date is at something of a crossroads (Marr & 
Chatzkel, 2004). Awareness-raising through active publishing in both the scholarly and 
business press has created a demand for tangible methods and tools. Difficulties still exist 
with taxonomic definitions of IC and standard measures for IC. No doubt in the fullness 
of time, firms will improve on their ability to report IC performance either embedded in 
their regular reporting or as special adjuncts to the financial report. The ubiquitous 
market-to-book ratio or TobQ valuations are currently the benchmarks of choice, despite 
concerns about the IC representativeness of such measures. IC valuation will therefore be 
addressed in more detail in the next section. 
 
In summary, it is now generally accepted that current traditional financial accounting-
based reports are an insufficient means for informing the investment community on a 
firm’s overall performance and prospects. The Intangible Asset Monitor and the BSC are 
only two examples of attempts to address the identified shortcomings in current 
accounting reports. The following section provides a more comprehensive coverage of 
the plethora of alternative valuation schemes that have been developed. 
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2.2.3.3 Valuation 
 
The valuation of IC has been an important area of development, as firms strive to provide 
economic justification for investments in IC. At this early stage of development in IC 
valuation, some quite contrasting approaches have been suggested. These IC valuations 
have taken various forms (Luthy, 1998; Williams, 2000): 
 
1. Market capitalisation methods (MCM) – market-to-book ratio, TobQ. 
2. Return on assets methods (ROA) – divides the above industry average ROA by 
the average cost of capital. 
3. Direct intellectual capital methods (DIC) – estimating $ values of intangible 
components. 
4. Scorecard methods (SCM) – similar to direct measures but without a $ value 
attached to the identified components. 
 
A list of IC measures is maintained by Sveiby13 and is shown graphically in Figure 8: 
 
                                                 
13 See http://www.sveiby.com/Portals/0/articles/IntangibleMethods.htm (accessed 22/7/07) for a maintained 
list of IC measurement methods. 
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 Figure 8 – IC Valuation Methods – Compiled by Sveiby14  
 
What is apparent from observations of the characterisation above is that financial-based 
measures from MCM and ROA are the current means for IC measurement at the 
organisational level. DIC and SCM are used exclusively for internal management. 
 
The growing gap between market and book valuations has been a key driver for IC 
valuation research. Market capitalisation methods have been simple to calculate but have 
their fair share of detractors. Several authors have questioned the allocation of the 
market-to-book gap to the effect of intangibles (Hand & Lev, 2003); however, it still 
remains an accessible measure of IA performance. Arguments against the use of MCM 
methods to represent intangibles include: 
  
                                                 
14 See http://www.sveiby.com/Portals/0/articles/IntangibleMethods.htm (accessed 22/7/07) for a maintained 
list of IC measurement methods. 
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• The calculation relies only on financial information and therefore is an incomplete 
representation of the full value of  the firm (Pike & Roos, 2004). 
 
• The MVA is not independent or separable from book values and therefore cannot 
be added to it to determine market values (Andriessen, 2004; Pike & Roos, 2004). 
 
• Book values or shareholders’ equity would need to include intangible liabilities if 
the gap with market values is to represent IA (Garcia-Ayuso, 2003). 
 
• Market values are impacted in the short-term by many factors. It is nonsensical to 
suggest that intangibles values would cycle with such volatility (Garcia-Ayuso, 
2003; Hand & Lev, 2003). 
 
• Book values tend to understate the value of tangible assets by either not re-valuing 
them at replacement costs or not including certain types of financial assets (Lev, 
2001). 
 
• As a residual measure, i.e. what is left over from market value once tangible 
assets are accounted for, adds no clues as to how the added value is created 
(Andriessen, 2001; Hand & Lev, 2003). 
 
In defence of the use of MCM, many of the objections relate to the short-term volatility 
of the measure and its tendency for over-valuation in the short term. If used to look at the 
long term, it could be argued that these methods can still provide a valuable comparative 
measure between firms. Whether the value truly represents intangibles or not is arguable 
in the first place, given the imprecision with which intangibles are currently defined. 
 
ROA methods suffer similar criticisms to MCM in that they only make use of financial 
data (Pike & Roos, 2004). According to Pike & Roos (2004), none of the current 
methodologies for valuing IC meets the criteria of rigorous measurement theory. The 
major issue was in completeness of representation for intangibles, which is largely 
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impacted by poor agreement on definitions. However, they believe that a selection of the 
SCM or DIC methods could be developed to meet such standards. 
 
DIC methods attempt to allocate specific monetary values to IC components. Typically, 
DIC methods address only certain components of IC. For example, human resource cost 
accounting (HRCA) has been promoted as a means of valuing the human elements of IC. 
The implementation of HRCA, however, can be problematic (Johanson, 1999). The 
valuation of company patents is also a DIC method used to try and ascribe monetary 
value to a company’s IC. This of course relies on a firm’s use of patenting as a means of 
protecting its IC. It is also not without its problems in identifying a true monetary value to 
patents, as was discovered by Dow Chemicals when it reviewed the true cost of its 
overall patent portfolio (Petrash, 1996). Hence, DIC methods have proved to be either 
difficult in their implementation or narrow in their scope of application. 
 
SCM are characterised by the development of a hierarchy or taxonomy of concepts that 
might comprise IC. Measurement methods typically follow the financial ratio analysis 
approach, where direct measures are developed for the lowest level concepts, which can 
be in turn rolled up into the higher level terms as composite measures or ratios. It is 
important to recognise that such measures are not valuations and do not represent a 
valuation for the firm (Pike & Roos, 2004). The usefulness of these measures is therefore 
limited to internal management use. Pike & Roos (2004), however, intimate that, given a 
standard definition set for IC that can completely represent the IC of the firm, 
measurement schemes could eventually be devised which could be used for external 
value comparison between firms. 
 
In summary, a large variety of valuation methods that take into consideration a firm’s IA, 
were described. The methods vary in both level of detail and form. The MCM and ROA 
methods are designed to work at the organisational level, while the DIC methods look to 
break the organisation down into measureable components. The SCM do not attempt to 
assign a dollar valuation, but rely on tracking relative movements in selected metrics 
from year to year.  
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 This thesis is concerned with IC measurement at the market/firm level. The above 
analysis would suggest that MCM measures will have to be used, despite the 
shortcomings already identified. Such issues are addressed in more detail in Chapter 4. 
The next section explores the human networking aspects of IC. Networks could be 
equally classified under all three IC categories of INC, EC and HC, depending on the 
context in which they are currently being studied. They therefore form an important part 
of any analysis of IC. 
 
2.2.3.4 Human Networks 
 
Human networks are a central concept in this study, forming a bridge between KM, SC, 
alliances and IC. Figure 9 provides an overview of several key human network themes 
that will be explored in this sub-section: 
Communities  
of Practice 
Inter-enterprise 
Networks
Social Networks
Alliances 
(e.g. Anklam  (2003);
Cross, Borgatti
 Borgatti , Jones et al. (1998); Burt (2000); 
and Hanson (1993))et al. (2001); Krackhardt
(e.g.Lorange and Roos (1992); Charan  (1991); 
Dawson (2002); Lyons (1991);  Uzzi (1997))
,Thrane; 
(e.g.Pena (2002);
(2002)
Guimera
Mouritson
, Danonand
et al. (2002))
k , 
(e.g.Wenger (1998); Lesser and 
StorcPrusak  (1999); Lesser and 
(2001)) 
Inter-enterpriseenterprise Intra -
 
Figure 9 – Human Network Literature Themes 
 
The differences between the classes of human networks are related to the different levels 
of structure or formality. Typically, communities of practice (CoP) and SN are largely 
intra-organisational and are seen to be less formal, while inter-enterprise and alliance 
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networks infer a higher degree of formality. In the KM literature, human networks are 
synonymous with CoP, defined as “groups of people who share a concern, a set of 
problems, or a passion about a topic, and who deepen their knowledge and expertise in 
this area by interacting on an on-going basis” (Wenger, McDermott, & Snyder, 2002). 
These groups are typically informally formed and operated (Lesser & Prusak, 1999; 
Lesser & Storck, 2001; Wenger, 1998). ‘Networks’ is a term used to describe more 
formally established groups. Within organisations, networks may be formally recognised 
and funded; however, typically, networks describe inter-enterprise groups (Guimera, 
Danon, Diaz-Guilera, Giralt, & Arenas, 2002; Pena, 2002). More commonly, inter-
enterprise networks are covered in the literature on alliances (Charan, 1991; Dawson, 
2002; Lorange & Roos, 1992; Lyons, 1991; Thrane, Mouritson, & Johnson, 2002; Uzzi, 
1997). The other major source of literature on human networks is the SN literature 
pertaining to SC. SN can be thought of as the structural components of SC. There is 
substantial literature on the analysis and measurement of SN and their relationship with 
IC and KM (Anklam, 2003; Borgatti, Jones et al., 1998; Burt, 2000; Cross, Borgatti, & 
Parker, 2001; Krackhardt & Hanson, 1993). 
 
There are overlapping definitions for networks, the common denominator being that they 
are all human-based and involve relationship building and sharing of knowledge. 
Knowledge networks in the KM literature emphasise the knowledge sharing aspects, 
particularly inside the firm. Effective knowledge networks within a firm are seen as a key 
mechanism for sharing best practices across the enterprise for organisational advantage 
(i.e. lower costs, faster cycle times, higher revenues). 
 
2.2.3.5 Intellectual Property 
 
As a research area, intellectual property (IP) in terms of patents, copyrights, trademarks 
and trade secrets pre-dates KM and IC literature. The increased attention IP has gained in 
recent years could be attributed to the growing interest in KM and because IP forms one 
of the few intellectual assets that are explicitly transacted in monetary terms. Being a 
tradeable commodity, patents and copyright are among the few intellectual assets that can 
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stand alongside physical assets, receiving management attention to best leverage the 
inherent value available (Maxwell, 2002). The Technology Broker Model for IC 
(Brooking, 1996) specifically identifies IP as one of two components of a firm’s 
structural capital. The other component is infrastructure assets like processes, methods 
and technologies. While patents and copyright have played a significant role in both 
creating and protecting wealth generated around significant inventions, from a KM 
perspective IP is often used as an example of how inadequate current valuation systems 
are for valuing IC.  
 
Petrash (1996) provides a good example of the management of explicit knowledge assets 
at the Dow Chemicals company. Better management of the Dow patent portfolio was 
selected as the first initiative of their newly launched intellectual asset management 
programme. Dow chemicals employ over 4000 R&D scientists, and have some 25,000 
patents costing around $US30 million to sustain. Through an analysis of the knowledge 
flows underpinning current patents and by looking for complementary and competing 
themes of knowledge use and alignment with business strategy, Dow were able to claim a 
25% reduction in their patent maintenance costs. 
 
The Dow experience is a tangible example of how the management of knowledge can add 
directly to annual earnings, through cost savings achieved. However, by reducing the 
number of active patents, and therefore perhaps the value of accounting intangibles held 
on the Dow balance sheet, it is in fact lowering Dow’s book value. Is this a good or a bad 
thing? In the industrial era, this may have been viewed as a bad thing (i.e. an asset one 
has invested in being written off at zero value), in effect reducing the size of the 
company. However, in a knowledge era, the book value of companies is becoming less of 
a determinant of company value (Lev & Zarowin, 1999). Responsible management of 
intellectual assets of an industrial firm like Dow is a pointer to a ‘changing of guard’ with 
respect to physical and IA. 
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2.3 Theoretical Foundations  
 
The areas of SC, IC and intangible capital have experienced significant attention over 
recent years, largely driven by management or business consultants, in part looking for 
solutions to the growth in the impact of intangibles on firm performance. Many of these 
initiatives have been criticised by scholars for lacking rigorous theoretical foundations. 
The following sections analyse the literature that attempts to build bridges between 
practice and fundamental theories of the firm and accounting theory. 
 
2.3.1 Theory of the Firm 
 
In the corporate context, the concepts of SC, IC and intangible capital are driven by 
practitioners and consultants (Guthrie, Petty, & Johnson, 2001). A common academic 
critique of these concepts is the lack of a rigorous theory to underpin the rapid 
developments that are occurring in these areas. For instance, Grant (1996, p109) suggests 
that: “Theories of the firm are conceptualisations and models of business enterprises 
which explain and predict their structure and behaviour.”  
 
IC academics have recently begun to explore potential theoretical connections 
(Andriessen, 2001; Kaufmann & Schneider, 2004; Marr & Chatzkel, 2004; Petty & 
Guthrie, 1999; Sanchez et al., 2000). SC has a longer pedigree but has been similarly 
criticised for its lack of an underpinning theory (Adler & Kwon, 2000; Fine, 2001; Portes, 
1998). This section explores the literature on theories of the firm related to SC, IC and 
intangible capital.  
 
While the current incarnation of SC, IC and market economies may be a relatively recent 
phenomenon, they are, in effect, simply a representation of the continual development of 
sociological and economic thought. The interdependence of sociological and economic 
themes can be traced back to prehistoric times. Karl Polanyi was an economist who 
studied economies throughout history (Polanyi, 1944). According to Polanyi, every 
human society has had some form of economy. Early tribal economies were governed by 
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social norms of reciprocity and redistribution. Humans sought material gains to increase 
their social standing within the tribe, more so than for personal gain. Polanyi therefore 
claims that early economies were driven by social relationships, in contrast to today’s 
economies which are largely driven by markets. Markets themselves are not devoid of 
sociological dimensions. White (1981, p518) proposes the embedding of economists’ 
neoclassical theory of the firm within a sociological view of markets by claiming: 
“Markets are self-reproducing social structures among specific cliques of firms and other 
actors who evolve roles from observations of each other’s behaviour.” 
 
The remainder of this section synthesises the literature related to the theory of the firm 
into three subsections, as identified in Figure 10: selected fundamental theory of the firm 
literature; theory of the firm from a SC perspective; and theory of the firm from an 
intellectual or knowledge perspective. 
 
Transaction 
Cost Theory 
Knowledge-
based Theory 
Resource-based 
View 
Social 
Exchange 
Theory 
Social 
Capital 
Theory 
Social 
Network 
Theory 
Human 
Capital 
Theory 
‘Theory of 
the Firm’ 
Figure 10 – ‘Theory of the Firm’ Literature Themes 
 
The fundamental element of economic markets is the transaction between a buyer and a 
seller. It is therefore not surprising that an economic theory based on transaction cost 
economics (TCE) plays a foundational role in discussions of markets and economies 
(Williamson, 1981). Using TCE as an anchor, a selection of fundamental papers 
representing both the transaction cost and resource-based views of the firm are reviewed, 
with the intent of demonstrating where a CSC theory might fit within the theory of the 
firm literature. 
 
The fundamental premise of TCE is that the boundaries of the firm will be determined by 
the relative cost of a transaction. If a transaction involving the development of a new 
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product is being considered, a decision as to whether to make the product inside the firm 
or source it from outside the firm will be determined by the relative cost of completing 
the transaction. Conditions that would favour internal production would include the 
uniqueness or specificity of the product. The more complex the transaction with the 
market, the more costly it will be to govern the transaction using market mechanisms, in 
contrast to the authoritarian procedures existing within a firm’s hierarchy. Williamson 
(1981) identifies that transactions are undertaken by human agents who are susceptible to 
bounded rationality (Simon, 1979) and opportunism. The more uncertain the 
environment, the more susceptible the human agent is. Simon argues for the effectiveness 
of hierarchies in governing decision-making under uncertainty, reducing the negative 
impacts of opportunism. 
 
Barney (1999) extends Williamson’s (1981) view of TCE to include firm capabilities as a 
product which can be treated similarly to TCE. Capabilities that are unique and specific 
are likely to be developed and kept inside the firm as the cost of purchasing them could 
be prohibitive. Less specific capabilities could be sourced from the market. Barney 
(1999) also introduces the firm/market intermediate form to cater for capabilities that a 
firm cannot produce but also cannot purchase outright. This form covers joint ventures, 
alliances and partnerships where capabilities are effectively shared. While acquiring a 
capability could be considered a transaction, a capability itself is a resource that 
constitutes a different view of a firm (Barney, 1991). Beyond capabilities are a whole 
suite of firm resources, some of which are largely intangible. Barney counts as a source 
of competitive advantage a firm’s unique vision and purpose that could have been 
established over generations, or a unique suite of capabilities. These are called socially 
complex resources and are unique, interdependent, immobile and heterogeneous. Implicit 
firm-specific routines (Nelson & Winter, 1982) are included in Barney’s resource-based 
view of the firm. The resource-based view has also been contrasted with a product view 
of the firm. (Wernerfelt, 1984) argues that strategies formulated with a focus on firm 
resources such as brands, technical knowledge, procedures, machinery and capital 
provide a much richer field for designing competitive strategy than those that focus 
purely on a product portfolio. 
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 Zingales (2000) has explored the impact of the changing nature of the firm away from a 
reliance on physical assets to corporate finance. The traditional corporate finance view of 
the firm is a nexus of contracts. This is not inconsistent with TCE where a contract 
represents a transaction. However, Zingales (2000) expands this view to include implicit 
as well as explicit contracts. Once implicit contracts are introduced into the discussion, 
reputation effects are introduced that might impact implicit contracts. Once reputation is 
introduced then other organisational assets or capital are introduced, including the unique 
HC than is necessary to develop the growth options that eventually result in higher 
market values for the firm. Zingales’s (2000) arguments essentially support Barney’s 
(1991) resource-based view of the firm. 
 
One criticism of TCE is that it assumes that hierarchical governance mechanisms are 
based on authoritarian control. Ghoshal and Moran (1996) challenge this view as 
unrealistic and potentially leading to bad management practice. They introduce the 
importance of social controls as a balance against rational controls. Additionally, with 
Zingales (2000), Ghoshal and Moran (1996) challenge the view of humans as automata 
under hierarchical control to operate physical assets, and promote human capability to 
exploit a firm’s unique purpose, diversity and innovation as a resource in its own right. 
 
The above literature has focused on characteristics of the firm, whether they are based on 
a transaction or a resource-based view. The market view has simply been seen as those 
transactions or resources that aren’t suited to being managed inside the firm. Baker 
(1984) focuses on the market and, in particular, on the social characteristics of the 
national securities market. Baker sees that the concepts of bounded rationality and 
opportunism that underpin TCE are also present with marketplace actors. Actors working 
in uncertain environments where price volatility is high will tend to trade with those in 
closer proximity to themselves. Also, opportunism in the marketplace is one of the causes 
of market price volatilities. The importance of Baker’s (1984) work is that it introduces 
the concept of the market as a network which is subject to all of the social norms, 
controls and patterns that one might also find inside the firm. As firms become less 
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hierarchical and more networked, one can see a situation in which the blurring of the 
boundaries of a firm become more acute as social structures become prevalent inside the 
firm, between firms and in the open marketplace. 
 
2.3.2 Theory of the Firm from a Social Capital Perspective 
 
SC theories of the firm build directly on the perceived shortcomings of TCE. The concept 
of embeddedness, meaning that all economic actions are embedded in social constructs, 
suggests a theory of the firm that centres on social, rather than rational hierarchical 
structures (Carroll & Stanfield, 2003; Granovetter, 1985; Polanyi, 1944). In critiquing 
Williamson’s (1981) interpretation of TCE, Granovetter (1985) highlights the over-
estimation of the efficacy of hierarchies within firms and the degree to which managers 
can make individual rational decisions in the absence of social interaction. Granovetter’s 
(1985) claim that all economic transactions are embedded in social constructs is a form of 
colonising economics as a branch of sociology. This contrasts with claims that economic 
theorists are colonising disciplines like sociology as a sub-branch of economics (Fine, 
2001). This simply continues the debate and interplay between sociology and economic 
theorists that can be traced back to the roots of sociology and the works of Durkheim and 
Marx (Carroll & Stanfield, 2003). 
 
A social capitalist’s view of the firm could therefore define the firm as a nexus of 
relationships. The relationships internal to the firm could be defined in terms of social 
exchange theory whereby micro-level dyadic exchange relationships form larger 
networks of exchange relationships at a macro level (Blau, 1964; Cook, 1982). Lin’s, 
(1982) social resource theory for instrumental action speaks of the resources embedded in 
one’s social network. However, Lin’s (1982) vision is a social structure which is 
hierarchical in nature, with actors higher up in the hierarchy having higher levels of social 
influence on others lower in the hierarchy for resource accumulation (i.e. instrumental 
action). While the nexus of relationships view of the firm might provide a viable theory 
of operations within the firm, a potential weakness is in how such a theory can explain 
the boundary conditions separating what is internal and what is external to the firm. 
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Pioneering SC proponent James Coleman (Coleman, 1988, pS98), in his statement 
“purposive organizations can be actors (‘corporate actors’) just as a persons can, relations 
among corporate actors can constitute social capital for them as well”, does not 
distinguish between individual actors and corporate actors (i.e. firms).  
 
The assignment of SC to the collective of individuals that constitutes a firm is generally 
accepted in the literature without critique. The SC definitions and literature move 
comfortably between analyses of SC at a personal and organisational level, inside the 
firm to outside the firm, and into marketplaces as social structures (Adler & Kwon, 
2002), with little attention to potential difficulties with assigning essentially human 
attributes of individuals to a potentially heterogeneous collective, being the firm. Rather 
than being able to define a boundary to the firm, SC theory tends to further blur the 
boundaries. If anything, SC theory identifies the interconnectedness of firms even in the 
open market environment, with common studies on interlocking corporate directorates 
(Burt, 1978/9; Fennema & Schijf, 1978/9) and the marketplace as a network (Baker, 
1984; White, 1981). Coleman (1998) also introduces a theory around how SC facilitates 
HC using an example of how SC facilitates a lowering of the dropout rate of high-school 
students. 
 
Yli-Renko et al. (2001) argue that the relational view is an extension of the resource-
based view. Capabilities embedded in difficult-to-imitate networks of relationships 
provide the same competitive advantages described by the resource-based view. The 
ability to form unique relationships can be viewed as a capability and a resource to be 
drawn on and therefore has parallels to the resource-based view, even if it is not totally 
consistent with it (Marti, 2004). However, differences occur in that the capabilities and 
resources described in the resource-based view can be seen as wholly contained within 
the firm, whereas the relationships that form the basis of SC are not necessarily wholly 
contained in the firm. In fact, the relationships which form a unique capability could be 
shared between firms. 
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The intermediate level between the firm and the market introduced by Barney (1999) to 
cater for hybrid situations like joint ventures and alliances is squarely where SC theory is 
placed. Therefore, the relationship that exists between firms in an alliance or joint venture 
structure differs in nature to those that exist within the firm. One would anticipate that the 
degree of explicit purpose and alignment inside the firm would be stronger than what 
might exist within an alliance or joint venture arrangement. Barney (1999) identifies the 
boundary between the firm and an intermediary structure as being determined by the 
inability of the firm to appropriate capabilities through direct acquisition. A similar 
argument around the appropriation of relationships or SC is more difficult to determine. 
 
In summary, SC theories’ contribution to the theory of the firm is one of blurring the 
boundaries between what is inside or outside the firm. The network of exchange 
relationships that constitute SC can move from inside the firm to between firms and into 
the marketplace. There are obstacles to the free movement of SC from inside the firm to 
within alliance partnerships and out into the marketplace, though current SC theory does 
little to identify them. However, there are parallels with a resource-based view of the 
firm, in that relationships and the ability to form them can be seen as a competitive 
capability and resource. 
 
2.3.3 Theory of the Firm from an Intellectual or Knowledge-based 
Perspective 
 
The models of IC that typically deconstruct IC into sub-classes of HC, INC and EC or 
relational capital were inspired by the work of  the Swedes who were looking for a better 
accounting mechanism for service companies (Edvinsson et al., 1997; Sveiby, 1997). 
Over time, this form of analysis has been taken to constitute a theory of IC. This is 
largely not a theory at all, but simply the deconstruction of a complex concept to aid 
understanding and analysis. Several authors have argued that the act of deconstruction in 
fact hides the integrative power of HC, INC and relational capital, which in itself is the 
power and value of IC (Andriessen, 2001; Sanchez et al., 2000). Attempts to build a 
theory of IC or intangible capital have been somewhat preliminary. Sanchez et al. (2000) 
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have proposed a theory for the management of intangibles based on their identification, 
measurement and monitoring. However, the theory is not targeted and contributes little to 
an intellectual or intangible theory of the firm. Other authors have identified the linkage 
between IC and KM as one of a breadth of view. Largely, KM has been heavily tied to an 
internal inside the firm view, whereas IC promotes an enterprise view of the firm and the 
role it plays in its environment, be it a marketplace or society at large (Petty & Guthrie, 
1999; Wiig, 1997).  
 
The interchangeable terms of IC and intangible capital can also cause conceptual 
problems. The term ‘intellectual capital’ ties neatly with ‘knowledge management’, both 
terms sharing a connection with human cognition. The term ‘intangible capital’ is more 
readily linked to an accountancy interpretation which incorporates KM, as well as non-
intellectual assets like brands, trademarks and reputation, and therefore could be seen as a 
superset of KM. That said, the literature provides far more coverage on knowledge-based 
theories of the firm than intellectual or IA theories of the firm. Knowledge-based theories 
of the firm will therefore be explored from here on. 
 
A knowledge-based theory of the firm has been proposed as an extension of the resource-
based view of the firm (Barney, 1991). In defining the unique capabilities or resources of 
the firm, specialised knowledge or know-how that is unique to the firm is proposed. A 
survey of CEOs found that employee know-how and reputation were viewed as the most 
critical intangible resources for the firm (Hall, 1992). Such know-how is seen as valuable, 
rare and not easy to replicate and use, and therefore meets the criteria proposed by 
Barney (1991) as a competitive resource. Firm-specific factors of the degree of informal 
networking and individual and firm-level R&D have been found to most positively 
impact knowledge creation inside firms (Soo, Devinney, & Midgley, 2002). In fact, it has 
been argued that only intangible resources can meet all the criteria proposed by Barney 
(1991) therefore leaving the intangibles-based theory of the firm as the only viable 
interpretation of the resource-based view of the firm (Sanchez et al., 2000).  
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From here, several lines of argument are presented as to how knowledge is used to form a 
theory of the firm. Grant (1996) identifies the integration of specialised knowledge as the 
defining capability of a firm. Drawing on the notion of explicit and tacit knowledge 
(Polanyi, 1967), Grant (1996) identifies explicit knowledge as more readily transferable 
and therefore not a defining capability of the firm. However, tacit knowledge is not 
readily transferred, so it is the capability of the firm to integrate and/or share specialised 
tacit knowledge that is the defining capability. The boundary of the firm is therefore 
dictated by ease of transfer or integration of specialised knowledge. The degree of 
tacitness and teachability of knowledge has been found to determine firm boundaries 
within multinational corporations (Kogut & Zander, 1993), reinforcing Grant’s (1996) 
theory. Grant’s (1996) knowledge-based theory also takes the position that knowledge 
creation only occurs with the individual and therefore forms a capability to co-ordinate 
and encourage co-operation between individuals as a competitive resource. Grant (1996) 
is more concerned with knowledge application than creation, while other authors are 
more comfortable with a view of knowledge creation being either an individual or a 
collective pursuit (Nelson & Winter, 1982; Spender, 1996).  
 
Spender’s (1996, p59) knowledge-based view of the firm is a “dynamic, evolving, quasi 
autonomous system of knowledge production and application”. This action-oriented view 
of knowledge is in contrast to the resource or asset/object view of knowledge. The 
boundary conditions identified by Spender (1996) are less crisp, identifying all 
management decisions in a dynamic action-oriented firm potentially being firm boundary 
affecting. This is contrasted with static non-action-oriented firms whose boundaries 
become obvious. In contrast to Spender’s (1996) dynamic view of the firm is the more 
evolutionary perspective of  Nelson & Winter (1982), who identify the development of 
organisationally specific routine as collectively developed knowledge that constitutes the 
core capability of the firm. Such routines, which are tightly intertwined with the culture 
and tradition of the firm and hence difficult to replicate outside the firm, are not 
developed overnight, with some taking generations to emerge. 
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What is common amongst each of the perspectives on a knowledge-based theory of the 
firm is the view that it is the tacit and/or implicit knowledge that defines the firm. Such 
knowledge may be used to generate explicit knowledge for competitive use using 
integrative and synthesis capabilities identified in a knowledge creation spiral (Nonaka & 
Takeuchi, 1995). It is not the explicit knowledge or information ownership that defines 
the firm but the capabilities to generate, share, integrate and combine specialist 
knowledge that fundamentally defines the firm’s competitive position. 
 
The other impact of a knowledge-based view of the firm is on decisions around 
organisational design. Transaction cost theory took the view that the internal structure of 
a firm is hierarchical and therefore directed largely through authority from the top down. 
This view was promoted by (Simon, 1947) as a consequence of his theories on bounded 
rationality and how humans deal with uncertainty. The hierarchy, it was argued, was the 
most efficient means for making decisions under uncertain complex conditions, collating 
and escalating decisions up through the hierarchy to come up with a satisfying, rather 
than optimal, solution. The development of thinking underpinning the knowledge-based 
view of the firm moves from a focus on individual decision-making capabilities to one 
where knowledge is co-opted from multiple sources to support decision making. The 
knowledge-based view of the firm goes hand in hand with a view of the firm as a social 
community, with knowledge needing to be co-opted rather than conscripted (Spender, 
1996). Spender (1996) proposes that managers are becoming less rule makers and 
employees less rule followers, but both more facilitators of co-operation towards goals 
they have identified. If specialist knowledge is not always contained at the top of the 
hierarchy, it is argued that co-ordination might be better served by a flatter team-based 
structure, where specialised knowledge could be flexibly shared by multi-team 
membership of specialists (Grant, 1996). 
 
In summary, a theory of the firm from the intellectual and intangibles perspective largely 
centres on knowledge-based theories of the firm. Knowledge is seen as a competitive 
capability and resource, consistent with the resource-based view of the firm, but extends 
this view by articulating the how, what and why a resource such as knowledge provides a 
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unique competitive advantage and how it defines the boundaries of the firm. It also 
introduces a process view of a capability, in contrast to seeing a resource as purely a 
tangible asset. Treating knowledge as an action-oriented, dynamic resource introduces a 
further dimension to the task of defining a theory of the firm. The act of co-ordinating, 
integrating and co-opting knowledge has implications for the organisational structures 
that are best suited to its use. The view that firms are simply hierarchies is challenged by 
the knowledge-based view of the firm. 
 
The following schematic illustrated in Figure 11 identifies the main themes around 
theories of the firm relevant to this thesis. The concept of human constraints around 
bounded rationality in dealing in uncertain environments helped to inspire the 
development of transaction cost theory. The resource-based theory acknowledged that 
capabilities and resources enrich the view on what constitutes the firm. Building on the 
resource-based view, two schools of thought have independently emerged, one focusing 
on a knowledge-based view and another around SC. The increasing reliance on 
intangibles within firms will ensure that the knowledge-and SC-based views will endure 
for some time. Surprisingly, there is scant evidence in the literature of integration 
between the SC view and the knowledge-based view, despite their obvious 
interdependencies. The focus on tacit or implicit knowledge and how it is integrated and 
deployed internal and external to a firm is achievable only when the social context is 
addressed. While the literature in both schools acknowledges the importance of 
knowledge and social context respectively, the depth of analysis is minimal. The general 
integration of these two schools of thought is a focus for this thesis. 
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Figure 11 – Theories of the Firm Literature Themes 
 
The underpinning theories of the firm play an important role in this thesis. Accounting 
and the perceived inadequacy of the traditional financial practices for dealing with a 
knowledge-driven economy also deserves some theoretical analysis. The next section 
explores the theoretical accounting literature that addresses the issue of intangibles. 
 
2.3.4 Accounting for Intangibles Theory 
 
As indicated in Section 2.2.2, the rapid growth in the gap between share market values 
and fundamental book values has given rise to the question of whether accounting 
practice and the theories that underpin it are now at risk. That is to say, it is not the 
practice that is at risk, but the relevance and value of the information it provides to 
investors, company owners and managers that is now being questioned. In 1995, Steven 
Wallman, the then commissioner at the US Securities and Exchange Commission called 
for dramatic changes to accounting practice and financial disclosure (Wallman, 1995). 
Wallman (1995) argued that the accounting profession had not kept up with the pace of 
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change in the business world, in particular, on valuation and disclosure practices around 
intangibles. 
 
So what has changed so much to undermine basic accounting theory? The fundamental 
accounting principles under question now include: the transaction as the fundamental 
signal of business change; the matching of revenue with costs; business valuation based 
on accounting book values; and the financial account representing full disclosure of firm 
operations (Lev, 2001). 
 
Related to the criticisms of transaction cost theory, questions are now arising as to 
whether the financial transaction is still the most indicative indicator of a change in 
business status. The transaction flags a change in financial status (i.e. money or economic 
resources in or out of the firm), but does it also flag future value creation? The historical 
cost perspective related to transactions is proving to be a limitation in disclosing the full 
value creating potential of the firm (Hand & Lev, 2003; Lev & Zambon, 2003). 
 
The matching of revenues and costs is a fundamental accounting principle (Barton, 
1982). The onset of the industrial age and the requirement to invest in new factories and 
machinery necessitated some major investments to be capitalised such that its cost could 
be matched over the revenue generated over a longer period of time than the current 
accounting period. It has been argued that some intangible investments like R&D or 
advertising for brand building display similar characteristics to investments in large 
machinery or plant, in that benefits accrue over a longer period of time than the current 
accounting period. Current accounting practice is to expense most investments in 
intangibles like R&D, advertising, staff training and recruitment, potentially impacting 
the ability to match costs with revenue and therefore presenting a fair account of the 
firm’s financial positioning on a year-to-year basis (Lev & Zarowin, 1999).  
 
Firm valuations based on book valuations have been compromised by the growing 
separation of market valuations from book valuations. The current trend has been running 
since the late 1970s (Collins, Maydew et al., 1997; Lev, 2001; Sveiby, 1997). While this 
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value gap is often related to intangibles, it has been difficult to verify that the growing 
gap can be attributed to known intangibles like R&D, advertising, forecasts etc. (Hand & 
Lev, 2003). There have been many propositions made for developing new valuation 
techniques that incorporate intangibles (Bontis, Dragonetti et al., 1999), inferring that 
valuations based on tangible assets alone are clearly inadequate. While the consensus 
theory is that intangibles are here to stay, TobQ theory, which looks at valuation trends 
using a market value to replacement value of assets measure, could debate this view. 
TobQ has been a popular alternative for market-to-book measures as a fairer measure of 
firm value changes that are not susceptible to the vagaries of different depreciation 
practices (Stewart, 1997). What is often overlooked is that in his theory of  Q, Tobin 
proposes that the market will always return to a long-term average or equilibrium Q value 
(Tobin, 1969). Tobin’s theory has since been reinforced by empirical studies (Smithers & 
Wright, 2000). While the theory does not discount the fact that the long-term Q value 
could still rise over time, it does infer that the last 40-year trend may still come back to a 
much lower long-term equilibrium value of Q. 
 
Finally, traditional financial accounting reports were intended to be the fundamental 
statement of a firm’s operations. However, in recent years, particularly for intangible 
intensive firms, there has been a reduction in the reliance on traditional accounting 
statements and an increasing reliance on non-financial information from non-accounting 
sources by market analysts (Holland, 2003; Unerman & Guthrie, 2007). It has also been 
found that market analysts are not effectively using this information to provide more 
accurate forecasts (Amir, Lev, & Sougiannis, 2003; Holland, 1996). 
 
In summary, while the fundamental accounting theories are still sustainable, some of the 
ensuing basic principles of traditional financial accounting are currently under challenge. 
The major impairment appears to be the concentration on traditional accounting methods, 
when a firm’s market valuation is becoming increasingly disconnected from its 
accounting book value. This is now generating a push toward “fair value accounting” by 
the accounting standards bodies. 
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This section completes the contextual review of the literature for this thesis. The 
following section provides a more focused appraisal and a critical review of the literature 
most closely related to the core research questions of this thesis around CSC links to firm 
performance. 
 
2.4 Critical Reflection 
 
The contextual overview provided an umbrella view of the literature surrounding the core 
research thesis. This section focuses on the core literature for critical reflection. Figure 12 
identifies this focus within the contextual overview provided earlier in Figure 4. The key 
themes from the contextual review selected for more critical reflection are identified 
within the dotted oval. Substantially, this thesis is concerned with the corporate aspects of 
SC and the interconnections with the human networks and management aspects of IC and 
how they collectively impact on firm performance.  
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Figure 12 – Focus for Critical Review 
 
The following section begins with a description of how the core literature was selected 
for critical reflection. The core themes are then narrowed down to a smaller selection of 
concepts by which the selected literature is indexed into a comparison table. The table 
and geographic location of the authors are then used to characterise the core literature 
into three schools of thought from which this thesis draws. The next section addresses in 
some detail the growing market-to-book ratios and the literature that addresses this 
phenomenon. This is followed by a review of alternatives proposed for accounting for IC. 
Having reviewed the CSC and IC literature, an analysis of literature connecting CSC and 
IC is provided. The final review section is of the empirical research literature that has 
adopted the same positivist research methodology being used in the thesis. This review 
enables associated studies to be compared and contrasted with the positivist formulations 
adopted for this thesis. The section is concluded with a commentary on potential future 
research directions. 
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2.4.1 Process for Selecting Core References for Critical Reflection 
 
In identifying core references for critical reflection, several search techniques were 
employed. The major bodies of literature were identified by the following search terms: 
‘intellectual capital’ and/or ‘intangible assets’ (IA/IC); social capital (SC); and social 
networks (SN). 
 
The following analysis provides an overview of the quantity of literature that exists for 
each of the above areas and the degree of intersection between them. The source used for 
the analysis is the Business Source Primer 15 , Ebsco’s aggregation of business and 
management journals indexes, and abstracts from 3350 journals in nearly every area of 
business including management, marketing, economics, finance, accounting and 
international business. Figure 13 provides a raw count of articles identified using the 
nominated search terms. The analysis shows that IC/IA and SN are equally represented in 
the literature, each about twice as much as SC. 
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Figure 13 – Business Source Primer References as at April 2005 
                                                 
15 http://www.ebsco.com/home/ (accessed 7/4/07). 
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Figure 14 illustrates the intersections of references that address both the areas of SC and 
SN and IC/IA, and demonstrates that the intersections between the two main bodies of 
literature with SC are relatively light. 
SN = 2322 
IC/IA = 2243 
SC = 1105 
100 Refs 
21 Refs 
 
 
Figure 14 – Reference Intersection Analysis 
 
The core focus is the intersection between the SC and IC/IA bodies of literature, which 
produces only 21 references. The analysis helps reinforce the view that a sizeable gap 
exists in the literature linking SC and IC/IA and therefore the focus of this thesis is 
justified. 
 
From the above set, a standout paper (Nahapiet & Ghoshal, 1998) has been cited 237 
times in the Web of Science citation index16; the next highest is 24 citations. Using this 
reference as an anchor, the citing literature, as well as the literature that shared citations 
with Nahapiet & Ghoshal (1998) was reviewed, identifying further references. 
                                                 
16 http://www.thomson.com/content/scientific/brand_overviews/ISI_Web_of_Science (accessed 7/4/07). 
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References were selected based on their relevance to the core topic and their importance 
as a scholarly article, as determined by the number of times cited17. 
 
To this point, IC and IA have been explored collectively. In exploring the literature, the 
intersection between the SC and IC/IA literature exemplified by the Nahapiet & Ghoshal  
(1998) paper and the IA literature typically centered in the accounting research literature 
was non-existent. In other words, the intersection between the SC and IC/IA literature has 
been in IC not IA. Building a link between IA research and SC research is one of the 
objectives of this thesis. Given the non-existence of common SC/IA literature, references 
were sourced from the IA literature using the same technique of identifying a core 
reference as an anchor. A heavily cited paper by an acknowledged leading scholars in the 
IA area, (Lev & Zarowin, 1999) was used as the anchor reference, and citing and shared 
citing references were selected based on the same criteria used with the Nahapiet & 
Ghoshal (1998) paper. 
 
2.4.2 Refining the Core Concepts 
 
The following table provides more refined definitions of the core concepts identified 
in Figure 12 for critical review: 
                                                 
17 Analysis conducted during April 2005. 
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Table 2 – Core Concepts 
Broad Concept Comments 
(Corporate) Social Capital (SC) Identifies with the broader concepts of SC from a 
theoretical perspective. 
Networks and Alliances (NA) Collapses the literature on alliances, mergers, 
joint ventures, SN, knowledge networks, CoP 
from the general business and KM literature into 
this category. Also covers measurement of SC 
topics. 
Organisational Value (OV) Covers the dimension of organisational or 
competitive advantage, excluding specific 
measurement topics. 
Intellectual Capital (IC) / 
Intangible Assets (IA) 
IC literature, the accounting perspective of IC/IA, 
including measurement and reporting of IC/IA 
and impacts on market values. 
 
 
The indexing criteria can be related back to the core themes in Figure 12. CSC relates to 
the corporate aspects of SC. NA merge the alliance networks and knowledge networks 
concepts. OV is added to select the literature that attempts to correlate SC or IC/IA with 
firm performance. 
 
Table 3 identifies 36 references selected for critical reflection and their coverage of the 
four core concepts (SC, NA, OV and IC/IA) for this thesis. The references in bold were 
particularly influential18. 
Table 3 – Core Concept Coverage from Selected Key References 
Author SC NA OV IC/IA 
(Nahapiet & Ghoshal, 1998) X  X X 
(Marti, 2004) X  X X 
                                                 
18 The references were selected according to the level of citations and relevance to the thesis subject. 
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Author SC NA OV IC/IA 
(Rastogi, 2003) X  X X 
(Karp, 2003) X  X X 
(McElroy, 2002) X   X 
(Locke, 1999) X   X 
(Youndt, Subramaniam et al., 
2004) 
X  X X 
(Bueno & Salmador, 2004) X   X 
(Bounty, 2000; Bouty, 2000) X   X 
(O'Donnell, 2004) X   X 
(De Castro, Saez et al., 2004) X   X 
(Allee, 1999) X X   
(Leenders & Gabbay, 1999) X X X  
(Knoke, Yang et al., 2002) X X X  
(Harland, 1999) X X X  
(Baker, 1984) X X X  
(Burt, 2003) X X X  
(Granovetter, 1985) X X X  
(Coleman, 1990) X X X  
(Rowley, Behrens, & Krackhardt, 
2000) 
X X X  
(Tsai, 2001) X X X  
(Edelman, Bresnen, Newell, 
Scarbrough, & Swan, 2004) 
X  X  
(Adler & Kwon, 2002) X  X  
(Roberts & Dowling, 2002) X  X  
(Burgman & Roos, 2005)  X X X 
(Sveiby, 1997)   X X 
(Edvinsson, 1997)   X X 
(Bontis, 1999)   X X 
 93
Author SC NA OV IC/IA 
(Lev & Zarowin, 1999)   X X 
(Hand & Lev, 2003)   X X 
(Bond & Cummins, 2003)   X X 
(Low, 2000)   X X 
(Smithers & Wright, 2000)   X X 
(Johanson, 2003)   X X 
(Barth, Kasznik, & McNichols, 
2001) 
  X X 
(Mouritson, Bukh et al., 2002)    X 
(Holland, 2001)    X 
(Hall, 1993)   X  
 
One can see from Table 3 that no single reference covers all of the four concepts of 
interest. In fact, the references tend to be clustered around particular schools of thought, 
which are illustrated in Figure 15: 
Scandinavian 
School of IC
New York 
School of IA
Chicago 
School of SC
Sveiby Edvinsson Lev
Coleman  Burt
Nahapiet & Ghoshal
Low
Barth & 
Kasnick
Johanson Mouritson
Holland
Bontis
Lev&Zarowin
Hand&LevMcElroy Allee
Marti
Rowley et al.
Baker
Rastogi
Locke
Smithers
& Wright
Karp
Youndt et al.
Bueno & Salmador
Bounty
O’Donnell
De Castro et al.
Edelman et al.
Adler
Roberts & Dowling
Hall
Bond&Cummins
Burgman & Roos
Leenders & GabbayKnoke et al.
Harland
Edelman
Harland
Tsai Granovetter
 
Figure 15 – Schools of Thought across IC, IA and SC 
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The schools of thought reflect clusters of authors who have cited the thought leaders in 
that cluster. The clusters reflect the level of overlap, or lack thereof, between the schools 
of thought under focus. The majority of authors from those selected for detailed review 
fall within one of the three identified schools of thought. The schools of thought are: the 
Scandinavian School of Intellectual Capital; the New York School of Intangible Assets; 
and the Chicago School of Social Capital. Each school will now be discussed in more 
detail. 
 
2.4.2.1 The Scandinavian School of Intellectual Capital 
 
The pioneers of this school of thought are arguably Karl Erik Sveiby (1997) and Leif 
Edvinsson (1997). These authors led the Swedish concentration on R&D around IC and 
KM. Other researchers from Scandinavian countries like Denmark and Finland have 
joined this school and there is now a growing membership from outside Scandinavia.  
 
This school has largely been concerned with developing means for reporting IC 
performance. In particular, it is concerned with identifying measures and metrics around 
IC attributes, how to organise IC elements, and how to communicate them to market 
actors. 
 
2.4.2.2 The New York School of Intangible Assets 
 
This school of thought is accounting-based and is focused on the accounting treatment of 
IA. The leader of this school of thought is Baruch Lev, along with colleagues from the 
Brookings Institute Project on Intangible Assets. The largely quantitative research is 
looking for explanations for the growing gap between market values and net tangible 
asset values. This gap has led to a growing concern around the on-going relevance of 
traditional accounting measures. The Scandinavian school overlaps the New York school 
in its interests in growing market-to-book values as evidence of the growth in the 
knowledge-based economy.  
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2.4.2.3 The Chicago School of Social Capital 
 
While the concept of SC has a long history, it is perhaps the work of John Coleman and 
Ron Burt from the University of Chicago that has proved central to the development of 
SC in a corporate context. This school has looked at markets as social constructs, 
identifying SC as a key source of economic value. The school has been largely 
unconnected with the schools of IC/KM and IA. Leenders & Gabbay (1999) further 
developed the SC theme into CSC and liability in their edited volume, but none of the 
papers submitted explicitly referenced key authors in the IC/IA fields. Even Nahapiet and 
Ghoshal (1998), members of this school, who have built the strongest bridge between SC 
and IC, had failed to cite authors in the other two schools. More recently, we are seeing a 
few authors cross citing between this school and the Scandinavian school, for example, 
Marti (2004) and De Castro et al. (2004). Because of this they have been placed between 
these two schools of thought. 
 
Other authors not members of the identified schools have been introduced for their 
unique contributions to the focus of this thesis. (Hall, 1993) introduced a taxonomy for IC 
elements independently of the Scandinavian school, but shared citings with authors from 
the Chicago school. Roberts and Dowling (2002) were introduced for their work on 
corporate reputation, an aligned concept with SC and they also shared citings with the 
Chicago school. Smithers and Wright (2000) are introduced because of their work which 
could be seen to critique the work of the New York school of IA. Their work questions 
the sustainability of an IA premium and is based on a full interpretation of TobQ theory 
and its need to return to an equilibrium value, which would see at some time in the future 
a zero value for net intangibles. 
 
The rationale for categorising the selected references into three schools of thought is to 
highlight the large gap in the literature connecting SC with IC, KM and IA. The 
remainder of this critique of the literature is focused on critically analysing the identified 
schools of thought and synthesising an opportunity to identify knowledge from an 
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integration of their ideas. In the following sections, literature from within and between 
the identified schools of thought is selected for detailed discussion. 
 
2.4.3 Growing Market-to-Book Ratios 
 
As established in Section 2.2.2, the phenomenon most cited as evidence of the existence 
of the knowledge-based economy is the growing gap between company market values 
and the value of their net tangible assets or book values. Researchers from both the IC 
and IA schools of thought each identify the gap as representing unaccounted for value 
creation. ‘Unaccounted’ in this case means unaccounted by the traditional financial 
accounting methods. This ultimately can lead to excessively high cost of capital, 
systematic undervaluation, more opportunities for insider trading, and the potential for 
manipulation of financial results for intangibles-intensive firms (Lev, 2001). This loss of 
relevance is highlighted by Lev et al. (1999) using Compustat data from 1977 to 1996, for 
3700 firms in 1977, and up to 6800 firms in 1996. Their first analysis looks at the 
relationship between stock returns and earnings, both the level and rate of change. The 
regression analysis looks at the degree to which earnings explain variations in stock 
returns (i.e. the R2 across all firms for each year). The results indicate that there is a 
statistically significant reduction in the association between earnings and stock market 
returns. In analysing the association of cash flows with stock returns, the same lessening 
effect is found, though not as extreme as for earnings.  
 
A final regression equation was formulated for both earnings and book values against 
stock returns. The results show a similar weakening in the association. The authors cite 
several other studies that have found the same weakening of the earnings / stock returns 
association, but also acknowledge that other studies have not always supported a 
lessening of the combined earnings and book value association. Burgman & Roos (2004) 
argue that managing for earnings is conventional management that does not work when 
managing for enterprise value. They use the example of the traditional capital asset 
planning model which would have many intangible elements like advertising and product 
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development categorised as SG&A expenses and therefore targeted for minimisation by 
management.  
 
In analysing the reasons for the weakening association between stock returns and 
financial information, Lev and Zarowin (1999) point to the effects of business change, in 
particular, increases in levels of R&D or software development being expensed, rather 
than capitalised, which lead to an understatement of earnings. These findings are 
reinforced in a later work by Lev (2001), which relates the increase in market-to-book 
ratios to the impact of an increase in intangibles. 
 
The trend for increasing market-to-book values can be pinpointed to having begun in the 
late 1970s, the period from which the majority of researchers analysing intangible effects 
have drawn their data. Many of these researchers (Hall, Cummins, & Lamont, 2000; 
Villalonga, 2004; Youndt, Subramaniam et al., 2004) have also identified TobQ as a 
preferable measure for intangibles than market-to-book ratios, the difference being that 
TobQ uses replacement, rather than historic values, for the tangible asset values.  By 
using replacement values, TobQ avoids the vagaries associated with book values and 
differing depreciation practices between firms. What is commonly overlooked about 
TobQ is that the theory underpinning it effectively argues against the existence of an 
intangible effect (Tobin, 1969). While Tobin does not explicitly argue against the 
existence of an intangible effect, his theory argues that TobQ will always move toward an 
equilibrium value assumed to be ‘1’. That is, share prices will, in the long term, move 
toward an equilibrium value where share prices are equal to tangible asset values. Tobin’s 
intent at that time was to describe the investment patterns in physical assets. When share 
prices were high, investment levels in physical assets would increase, bringing share 
prices and physical asset values closer. Investment levels would drop when share prices 
were low. While it perhaps was not his intent, Tobin is essentially saying that in the 
longer term, share prices will match physical asset values, thus leaving no room for an 
intangible effect. 
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The recent case for Q has since been taken up by Smithers & Wright  (2000). These 
authors argue strongly for the use of Q in determining the level of over- or under-
valuation of the stock market as a whole. Unlike Tobin, they are less interested in 
investment patterns in physical assets and more interested in identifying periods where 
the share market is over- or under-valued for investment purposes. Smithers & Wright’s 
(2000, p4) support for Tobin includes a claim that Q will mean revert, meaning that it 
will always fall to a long-term mean level, which they have measured at 0.65, for US 
stock market data over the last century. The longer period of data used by Smithers & 
Wright (2000) exposes some effects of TobQ which may not have been apparent to 
researchers who have limited their research to post-1970s data.  
 
One can see from Figure 16 that there have been several other periods where Q has risen 
appreciably above ‘1’, though the most recent period since 1990 has been the highest and 
most extended. The earlier periods of over-valuation have indeed been followed by mean 
reverting Q. The big question therefore is: Will TobQ theory hold up in years to come? 
Smithers & Wright (2000) argue that it will. Basing their argument on a view that, for 
every firm that shows a positive intangible or goodwill effect, there will be a balancing 
firm with negative intangible effects and ill-will rather than goodwill, they fully expect 
TobQ to revert to the long-term average, below ‘1’, as illustrated in Figure 16. 
. 
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Figure 16 – Tobin’s Q over the 20th Century (source: www.smithers.co.uk – accessed 7/4/07) 
There are many arguments that could be put to the Smithers & Wright (2000) view of net 
intangibles being ‘0’. First, it can be hard to imagine firms with so called large amounts 
of ill-will remaining in the market to balance those companies with large amounts of 
goodwill. Second, it is unlikely that firms who manage their intangibles poorly (e.g. fail 
to develop their people, fail to build or sustain a good reputation) could exist long enough 
to balance out those firms who do these tasks well. Perhaps the last word could be left to 
James Tobin himself when he was asked in 1999 for his thoughts on the current high 
levels of Q19: 
  
“… increasingly the capital value of companies is not tangible assets but human capital, more 
precisely the ability of the management to find and hold the brightest innovators. It’s like betting on 
the coach of a sports team. That kind of asset is not in the denominator of Q as we calculate it”. 
 
In formulating his theory of Q, Tobin had not taken into account the effect of intangibles 
as they are understood currently. One might infer therefore that even Tobin might not be 
surprised if his theory does not hold up in the face of the intangibles effect. 
                                                 
19 See Wayne Crimi interview http://www.gold-eagle.com/gold_digest_99/crimi032399.html (accessed 
7/4/07). 
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 The determination by some authors (e.g. Stewart 1997) that TobQ is the representation of 
the level of intangibles in the market, has met with some resistance, mostly for the 
oversimplification that it represents. Several arguments have developed. First, it is 
inconceivable that intangibles could move or change with the same dynamics and 
volatility as Q (Lev 2001, p192). Second, the argument is circular in logic. Stock market 
efficiency is assumed to be able to measure Q, yet the difficulty in measuring intangibles 
should lead to less efficiency in the marketplace (Bond & Cummins, 2003; Rastogi, 
2003). Accounting researchers have therefore been conducting quantitative studies to try 
and determine how much of the market-to-book gap can be attributed to identifiable 
intangibles such as R&D, advertising and brand development (e.g. Lev, 2001).  
 
Another line of thought for accounting for the market-to-book gap is the traditional 
market analyst practice of using earnings forecasts to assist in forecasting future share 
market prices. A Q equivalent model which includes forecast earnings, R&D and 
advertising has been formulated by Bond & Cummins (2003). Each of these elements of 
forecast earnings, R&D and advertising has been found by other researchers to correlate 
directly with share price movements (Chauvin & Hirschey, 1993). The results identify a 
limited role of investment in these intangibles but fall far short of explaining the 
spectacular rises in share prices in recent years. Interestingly, they also find that 
fluctuations in share prices are unrelated to forecast earnings. The inference from this 
work would suggest that if intangibles are in fact responsible for the widening market-to-
book value gap, the identified dimensions of R&D and advertising do not sufficiently 
describe them. Alternatively, as Bond & Cummins (2003) suggest, it could be purely 
noise in share prices, though the noise levels do appear somewhat extreme. Earnings 
forecasts, the staple practice of market analysts, are even less successful. The choice of 
R&D and advertising for research into the intangibles effect has been as much determined 
by their availability in the Compustat database, as their inherent intangible value. This 
limitation has been made evident by the Bond & Cummins (2003) study. 
 
 101
Understanding what non-financial factors market analysts use in judging stock price 
movements is another means for identifying important intangibles that might impact 
share price performance. Low (2000) reports on work conducted by the Cap Gemini 
Ernst & Young Centre for Business Innovation in developing the value creation index. 
Low surveyed market analysts to determine the major non-financial factors that 
influenced their buying or selling decisions. These factors were then developed into a 
statistical model for correlation against abnormal market values. The findings reinforced 
the importance of innovation or R&D as a lead intangible indicator. However, next were 
management qualities and employee relations, which have yet to be addressed by 
accounting research on intangibles. Low (2000) also found that the factors did differ, at 
least in priority, depending on the industry. For e-commerce companies, brand and 
strategic alliances figured along with innovation / R&D in the top three. In the airline 
industry, employee relations were found to be critical. This work identifies several other 
intangible factors that impact market values but unfortunately the longitudinal data is not 
freely available. R&D and advertising lend themselves to measurement in monetary 
terms through capturing expenditure as a proxy. The Compustat financial database 20  
captures R&D and advertising expenditure for some industry sectors. The same does not 
exist for intangibles like customer satisfaction or employee relations. 
 
From the accounting perspective, key recommendations from accounting research on 
intangibles focus on increased disclosure of intangibles. The difficulties in executing 
these recommendations are well summarised by Lev (2001) as one of motivation. Firms 
are reluctant to incur an additional cost of reporting without a guarantee of some benefit. 
Market analysts require such information but would prefer to access it privately for 
competitive reasons. Public disclosure would reduce the opportunity for building a 
competitive relationship with firms under analysis. In fact, it has been found that analyst 
coverage can be correlated with market-to-book ratios, level of R&D and advertising 
(Barth, Kasznik et al., 2001). These authors undertook detailed statistical analyses of 
earnings forecast databases to find that analysts preferred to cover firms with higher 
levels of intangibles, presumably because of the competitive differentiation of 
                                                 
20 https://www.compustatresources.com/support/index.html (accessed 7/4/07). 
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interpretations that they afford. High intangible firms offer greater opportunities to 
develop their own unique value creation model interpretations for the firm (Barth, 
Kasznik et al., 2001), another competitive disincentive for standardising on intangible 
disclosure and reporting.  
 
Holland (2001) extends the thinking around the influence of financial institutions and 
fund managers to the degree of corporate governance influence that they can employ. The 
governance relationship between the fund managers and the firms is seen as private and 
involving largely dialogue around intangibles and the firm’s value creation processes. In 
his case studies of fund manager activity, Holland (2001) finds board and top 
management qualities central to the more proactive forms of interventions. Holland 
(2001, p527) calls for further research into how institutions could incorporate ethical, 
environmental and social issues within their sphere of influence over firms.  
 
A group of researchers (e.g. Holland (2001); Low (2000); Barth et al. (2001)) see market 
analysts, fund managers and financial institutions having a major influence over firms 
and hence their share market valuations. The level of influence over share values has 
been largely accepted by these researchers through the buying and selling powers they 
exert. The degree of influence is rarely spoken of however, but deserves some attention 
given its relevance to their arguments for impacts on share prices through analyst activity. 
Amir et al. (2003) address analyst effectiveness directly in assessing earnings forecasts 
accuracy, from their appreciation of the intangibles effect. They found that the analyst 
contribution over and above standard financial reports was quite modest, with the 
exception of firms who have large investments in R&D. This would bring into question 
whether or not analyst behaviours should attract as much attention as they do with respect 
to influences on share prices.  
 
Johanson (2003) offers five reasons why capital market actors are ambivalent about IC 
indicators. He argues the most significant factor is the mentality of capital market actors 
as a group. Johanson (2003) nominates that the fixation on financial numbers, the 
aggressive, competitive nature and closed social systems describing the world of the 
 103
capital market actor leaves little room for the inner reflections required in analysing an IC 
statement.  Looking at Johanson’s (2003) arguments from a SC viewpoint, one could 
posit that capital market actors are part of a strong closed network (Coleman, 1990), 
whereas IC statement providers are looking for the reader to explore the implications of 
the data and information contained within them (i.e. an open network). This may, in fact, 
explain the mixed analyst performance across the different market sectors, where analyst 
performance in accurately forecasting earnings varies across industries Amir et al., 
(2003).  
 
In summary, there are several propositions available when it comes to explaining the 
growing market-to-book ratio phenomenon. Arguments have been made that the situation 
is only temporary and that the ratio will eventually return to unity. Others have found that 
intangibles like R&D and advertising can partially explain the effect. The volatility in 
share prices and therefore market-to-book ratios has also been attributed to the effect of 
intangibles. Increased disclosure of intangibles has been promoted to reduce such 
volatility and provide a more informed marketplace. However, market analysts have been 
found to prefer a situation where they can differentiate themselves in the marketplace 
through access to private information obtained through working directly with firms, 
hence providing a disincentive for the use of standardised disclosure forms.  
 
2.4.4 Alternative Accounting for Intellectual Capital 
 
In contrast to the traditional accountants’ view of intangibles and their focus on what can 
be measured in an accounting sense, the Scandinavian school of IC does not feel such 
restrictions and have worked to develop a richer representation of IC. Not being 
constrained by what can or should be included in accounting reports and traditional 
accounting theory, the Scandinavian school has positioned IC reports as adjuncts to 
traditional financial reports (Edvinsson & Malone, 1997). Edvinsson’s development of 
the Skandia IC report was a groundbreaking initiative at the time (Edvinsson, 1997).  
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Mouritson et al. (2002), in their report on the use of IC statements by Danish firms, argue 
for the numeric indices of IC statements to be accompanied by knowledge narratives for 
communicating the value creation story to the market actors. The Danish initiative has 
been government-led and aimed at achieving some level of standardisation in IC 
reporting. Incorporating extensive narrative into the reports moves the reporting further to 
the qualitative end, in contrast to the quantitative treatment of intangibles determined by 
the accounting school. Providing a spectrum of reporting on IC from highly qualitative to 
highly quantitative can be seen as appropriate, given the interdisciplinary nature of IC 
(O'Donnell, 2004). It can also lead to confusion. In attempting to better understand IC, 
the Scandinavian school led a plethora of categorising models for IC (Bontis, Dragonetti 
et al., 1999; Edvinsson, 1997; Hall, 1993; Sveiby, 1997). While the categorising models 
initially help with understanding, converting these models into measurement models 
becomes problematic as the factors do not obey the rules of independence that financial 
factors do. In fact, most authors agree that the value of IC is generated though the 
interaction of the component parts (i.e. HC, INC and EC), rather than the summation of 
them (Rastogi, 2003), or more of a process than an object (Ballow, Burgman et al., 2004; 
Edvinsson, 1997; Lev, 2001). 
Reaching agreement on the standardisation of IC statement elements in itself is not a 
given. In fact, as reported by Johanson (2003), they are largely unused by the market 
analyst community, despite the fact that market analysts are acutely interested in a firm’s 
competitive value creation processes. IC reporting is at a crossroads. Several 
Scandinavian firms have used IC reporting as an internal tool aimed at measuring 
improvement from year to year (Bukh, Larsen, & Mouritson, 1999). However, their 
sustained use has yet to be achieved21. One could argue that as the marketplace becomes 
more interdependent and more networked, individual IC reports could miss the 
importance of relationships and the social dimension of firms in a networked economy. 
Despite relegating relationships to a lower tier under structural capital, Edvinsson (1997, 
p374) acknowledges that: “Intellectual capital is a relationship issue, a renewable 
resource that needs monitoring.” 
                                                 
21 The pioneering Skandia IC report was not sustained in later years 
(see http://www.skandia.com/en/ir/annualreports.shtml [accessed 22/7/07]). 
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Likewise, Sveiby (1997) categorises relationships with brands, trademarks and reputation 
as a rather innocuous EC. What is not made explicit by the Scandinavian school is the 
degree to which many of the intangible elements are socially constructed. Relationships, 
reputation, brands and to some extent competencies, are not objectively determined, but 
judged through interaction with others over extended periods (i.e. socially constructed). 
McElroy (2002) has argued that the traditional IC constructs have been remiss in not 
specifically including SC within their constructs. He provides an alternative scheme by 
using the IC construct developed by Edvinsson (Edvinsson & Malone., 1997) to illustrate 
where SC fits. McElroy (2002, p31) coins the term ‘social innovation capital’ to promote 
an argument that organisational advantage is the result of innovation and that innovation 
is socially constructed.  
 
Allee (1999) has similarly criticised the current traditional treatments of IC for their 
limited focus on the commercial enterprise and their disregard for environmental and 
social responsibilities. Allee (1999) goes on to re-define ‘value’ in macro-economic 
terms, adding social citizenship and environmental health into an expanded IC 
framework. Allee (2003) also introduces the concept of value networks comprising both 
tangible and intangible flows. The intangible flows are seen as complex social exchanges 
or a form of SC. Karp (2003) goes as far as to claim that SC is a foundation requirement 
for IC development, in effect putting SC as a precursor to IC creation. The emergence of 
a literature linking the Scandinavian IC school and the Chicago school of SC is now 
taking place. An indication of the previous lack of integration of the two schools of 
thought is the level of cross citing between the principal authors. Of the 234 authors 
citing the Nahapiet & Ghoshal (1998) work, only a single citing (Mouritson, Larsen et al., 
2001) could be found from the key authors in the Scandinavian or New York schools of 
thought.  
 
Marti (2004), in developing a SC benchmarking system, views SC at the enterprise level 
and present in business networks. Marti acknowledges the IC modelling from the 
Scandinavian school, but principally builds on the work of Nahapiet & Ghoshal (1998). 
Marti (2004) identifies IC as core competency flows that are linked to strategy to form 
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the intelligent enterprise. He argues that the SC benchmarking system facilitates the 
auditing of SC resources across different geographic clusters.  
 
De Castro et al. (2004) argue for relationship capital as a component of SC. Relationship 
capital is seen as having a business, social or civic and reputational component. In 
developing their ‘Intellectus Model’ they identify both corporate and public stakeholders 
spanned by reputational capital. Reputational capital is divided into financial, managerial 
and community reputation. The important contribution from this paper is the introduction 
of reputation and relating it to relational and therefore SC. As has been argued 
previously, reputation is something that is socially constructed. An individual may make 
a personal judgement about a firm’s reputation, but that judgement will be reinforced or 
dissipated depending on the personal judgements of others within the SN.  
 
Having brought reputation into the dialogue, a representative paper by (Roberts & 
Dowling, 2002) is introduced from the large body of mostly marketing research literature 
on corporate reputations. Roberts and Dowling (2002) built quantitative models to test the 
relationship between reputation and company performance in terms of ROA. They 
identified both financial and non-financial reputation elements. They also identified 
modes of reputation development from direct advertising and sponsorships to working 
with exchange partners and networks i.e. SC partners. The positive correlation between 
firm reputation and financial performance that they found indirectly supports a similar 
supposition for SC. The above authors could be described as being ‘between schools’ and 
are illustrated in Figure 15 as such. Their importance relates to the preliminary bridging 
that has begun between the identified schools of thought that this thesis is aimed at 
reinforcing. 
 
In summary, as argued above in this sub-section, alternatives to traditional accounting-
based reporting have addressed some of the shortcomings and limitations of accounting 
systems. By providing a richer suite of information and measures, IC reporting enables 
the reporter to convey a better picture of the firm’s competitive value creating processes. 
A concern is that the market analyst community who form a large part of the intended 
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audience for IC reports do not appear to be enthused by the idea. Much of the content that 
IC reports may contain is considered by the analysts to be information that they would 
prefer to have collected privately. By providing this information to the public domain, the 
potential avenues for generating a competitive advantage are significantly reduced. 
 
Looking at both the accounting and supplementary accounting methods of reporting, 
there is still a strong sense that the intangible effect as measured by the size of the 
market-to-book value disparity has yet to be fully explained. Attempts to quantitatively 
explain the disparity through analysing identifiable and measurable intangibles like R&D, 
advertising and earnings forecasts still leave the majority of the market-to-book gap 
unexplained (Bond & Cummins, 2003). Less measurable elements like HC, reputation 
and relationships are significant though harder to measure. Collectively, reputation and 
relationships could be framed as SC. Despite the difficulties in measurement, SC cannot 
be ignored given its potential to contribute to the answer to what is driving the market-to-
book value disparity.  
 
This thesis is concerned with SC as an intangible and therefore associated with IC. The 
next section explores this intersection in more detail. 
 
2.4.5 Social Capital to Intellectual Capital 
 
The long pedigree of SC and its interplay with the field of economics was discussed in 
Section 2.3.2. The current section takes an analytical view of important works that have 
led to the connection between SC and IC e.g. (Nahapiet & Ghoshal, 1998). 
 
Granovetter (1985), in his paper on the embeddedness of economics in social structure, 
argues convincingly about how just about every economic or commercial transaction can 
be shown to be influenced by social structure. He uses examples of power in boards of 
directors, supply chain transactions with partners dictated more by relationships than 
price, and the absence of litigation when strong networks exist.  
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One of the early commentators on SN as it pertains to corporate performance is Burt. His 
(2003) work on the social structure of competition forms the basis for the argument that 
SC is intimately related to market performance. Burt (2003) sees SC, along with financial 
capital and HC, as the basis of competition. In fact, SC acts as a mediating influence on 
financial capital and HC in a competitive environment. By characterising the marketplace 
as a SN, Burt (2003) identifies particular positions of actors within the network as 
conferring competitive advantage. These positions place the actor at an advantageous 
location with respect to information and knowledge flows. Burt is recognised for his 
concept of ‘structural holes’ in a network or marketplace which could be compared with 
gaps in the market. Actors placed across structural holes have the advantage of early 
insights into opportunity and therefore first mover advantages accrue to them.  
 
Burt has conducted numerous experiments and research studies in support of his 
proposition around structural holes (Burt, 1992; 1997; 2000; Burt, et al., 2002) and its 
relationship to profit generation. The largely quantitative studies have drawn correlations 
between SN performance and personal performance, promotions and compensation 
received. At the organisational level, Burt (2003) identifies examples of advantage gained 
from spanning structural holes, but concedes that closed networks (Coleman, 1990) 
become important when looking to pursue the advantage created through spanning the 
more open, exploratory networks. 
 
Both Burt (2003) and Granovetter (1985) tend to work with individual actors rather than 
at the corporate level, though there are claims that the principles are equally relevant to 
firms as they are to individuals (Coleman, 1988). The weakness when concentrating on 
individuals is that correlating the relationship between SC, as measured by SN 
characteristics, and quantitative market measures like ROA, earnings or market values are 
only notional or based on surveyed opinions of performance. The cognitive jump between 
individual and corporate entities is also a big one, with little empirical research support. 
These weaknesses have been partially addressed through several empirical studies 
(Bounty, 2000; Rowley, Behrens, & Krackhardt, 2000; Tsai, 2001; Youndt, 
Subramaniam et al., 2004). 
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 Rowley et al. (2000) have pursued the different utility of open and closed networks in 
their analysis of the steel and semiconductor industries. Using comprehensive 
quantitative techniques, they were able to confirm that for fast changing industries like 
the semiconductor industry, characterised by exploration for the next opportunity, open 
networks are beneficial. Their networks show a preponderance of weak ties developed 
through partnerships and alliances. Alternatively, the firms in this industry operating 
within closed networks, with many strong and redundant ties, perform poorly. The 
situation was reversed when the mature and slow changing steel industry was studied. In 
this industry it is in the exploitation of best practices, more so than in their discovery that 
the advantage lies. Closed networks were seen as most beneficial for exploitation 
applications. 
 
Youndt et al. (2004) surveyed some 200 organisations looking for intangible factors of 
SC, organisational capital, R&D, HC and IC impacts on firm performance, as measured 
by TobQ and ROA. Their findings indicate that organisational capital does not contribute 
to the same degree as HC, IT investments and SC. They found that, overall, IC is highly 
related to TobQ and ROA measures. While this research is important from the 
perspective of linking SC and IC to TobQ measures, it is limited by the fact that SC is 
only measured internal to the firm, therefore ignoring attributes like corporate reputation. 
The study was also limited by the short longitudinal period of two years. 
 
Bounty (2000) addresses the externalities of SC and the study of R&D workers and how 
they balance the protection of their firm’s IC against the generation of new knowledge 
through external relationships (i.e. external SC). On balance, the findings indicate that the 
firm benefits more from building its EC and capturing new ideas from external sources, 
than concentrating on protecting what they have generated internally (Bounty, 2000, 
p63). The study indicates that some 40% of new ideas are from sources outside the firm, 
and therefore are reliant on good external SC to access them. 
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Tsai (2001) studied business units within a large petrochemical company and also a food 
manufacturing company. His research identified that the interaction between absorptive 
capacity (AC) and network position had a significant impact on innovation and business 
performance. The introduction of the concept of ‘absorptive capacity’ (Tsai, 2001, p997), 
measured by Tsai as R&D intensity (RES), is important as it identifies a firm attribute 
that is a precondition for successful SC development at the firm level. From this point on 
in the thesis, absorptive capacity (AC) may be referred to interchangeably with its proxy, 
RES. 
 
The SC and IC research themes had developed independently until the late 1990s, when 
Nahapiet and Ghoshal published their seminal (1998) work. In this work they proposed 
that a firm’s capability to create SC provides a conducive environment for IC creation. 
They posit that firms are better placed to create SC than markets, with consequential 
organisational advantages. Nahapiet and Ghoshal (1998) had drawn their interests in SC 
from the work of the Chicago school of SC, led by Coleman (1990) and Burt (1992).  
 
The ability of firms, as social communities, to specialise in creating and sharing 
knowledge was seen as offering a contrasting theory of the firm to the traditional 
transaction cost theory. The theory of the firm discussion relates to what should be kept 
inside the organisation and what should be left to the market. The authors draw on the 
work of Nobel Laureate Herbert Simon (Simon, 1947), who agrees that efficiency of 
communications, rather than transactions, should be the determinant. In his seminal 
(1947) work, Simon argues strongly the merits of the management hierarchy and the 
communications it affords. Simon (2001) also acknowledges the important role that 
social and behavioural dimensions play in efficient communications and hence 
organisational performance.   
 
Figure 17 shows Nahapiet and Ghoshal’s (1998) model for linking SC to the creation of 
new IC through the combination and exchange of knowledge. SC provides the 
mechanism that maximises knowledge combination and exchange. 
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 Figure 17 – Social Capital in the Creation of IC (Nahapiet & Ghoshal, 1998, p251, Figure 1)  
 
This model highlights the characterisation of IC as more related to general knowledge 
management concepts than the particular characterisations of IC that have emerged from 
the Scandinavian school on IA (e.g. Sveiby, 1997). Interestingly enough, their 
deconstruction of SC into structural, cognitive and relational dimensions in building their 
arguments is not dissimilar to Sveiby’s deconstruction of IC into HC, INC and EC 
dimensions used to build an argument for IC impacts on organisational performance. 
While they disregard the emerging mainstream IC literature, Nahapiet and Ghoshal’s 
(1998) SC/IC linkage has been the foundation work for a plethora of related research. 
However, until recently, the link to the Scandinavian and New York schools of IC and IA 
in the literature was tenuous. 
 
The pioneering work of Nahapiet & Ghoshal (1998) has not escaped criticism. For 
instance, Locke (1999) points out that there is also a dark side to SC and that more is not 
always better. Locke identifies the common criticism that closed networks can become 
insular and impervious to new ideas. They can be the source of value destroying politics 
within firms and Locke (1999) uses the examples of the collapse of the Japanese banking 
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system and IBM’s pre-1990s culture as an example of too much SC. Locke (1999, p8) 
also argues that knowledge creation is an individual pursuit and does not in itself generate 
SC and in fact could do the reverse. This criticism is perhaps a little misguided as 
Nahapiet & Ghoshal (1998, p251) do agree that knowledge or IC does result from SC 
elements. The issue of closed networks and negative effects that can arise from them is 
real and points to the need to build a balance or establish a limit to how far one might 
look to build up SC. 
 
2.4.6 Positivist Empirical Research Studies 
 
As indicated in Section 2.1, the relative scarcity of positivist empirical studies linking 
CSC and firm performance is a gap in the literature that this thesis addresses. This review 
of the positivist empirical research literature purposefully casts a broad net across the 
literatures of SN, intangible capital / IC and corporate reputation for studying the links 
between CSC elements and firm performance. Despite the breadth of the literature 
covered, empirical studies specifically linking CSC to firm performance are scarce. The 
overall objective of this section is to locate this thesis in the existing positivist research 
literature on CSC and firm performance. 
 
Table 4 summarises selected articles that report on empirical research that address the 
topic to some degree. Using a similar method as employed in creating Table 3, the 
articles have been selected for their positivist methodology and the existence of at least 
some experimental variables similar to those used in this thesis. 
 
Table 4 –Empirical Studies Linking Social Capital to Firm Performance 
 
References Dependent Variables  Independent Variables22
Das, Sen et al.(1998) Stock market return 
 
Alliance announcement 
 
                                                 
22 In some cases only the major variables are identified. Control variables are excluded. 
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References Dependent Variables  Independent Variables22
Chan, Kensinger, Keown, & 
Martin (1997) 
Abnormal performance Alliance announcement 
timing 
Stuart (2000) 
 
Sales growth 
 
Alliances, sales of partners, 
innovation of partners, age 
of partners 
Florin, Lubatkin, & Schulze 
(2003) 
Funds raised 
Sales growth 
Return on sales 
 
Human resources 
Social resources 
Sales at IPO 
Firm age 
Industry sector 
Podolny, Stuart, & Hannan 
(1996) 
Growth Crowding, status, sales of 
competitors, patents 
Powell, Koput, Smith-
Doerr, & Owen-Smith 
(1999) 
 
Sales 
Non-operating income 
Internal R&D spending 
R&D ties, experience, 
diversity, centrality 
Tsai (2001) 
 
New product rate 
ROI 
RES 
CENT 
Koka & Prescott (2002) 
 
Sales per employee Information volume, 
information diversity, 
information richness. 
Fombrun & Shanley (1990) 
 
Corporate reputation Profitability, risk, 
advertising, size, 
ownership, market-to-
book, yield, visibility, beta, 
favourability, charity, 
foundations, diversification 
Chauvin & Hirschey (1993) 
 
Market value Cash flows, growth, risk, 
market share, advertising, 
R&D 
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References Dependent Variables  Independent Variables22
Bond & Cummins (2003) 
 
TobQ  Advertising, R&D 
 
The references highlighted above show a diverse range of applications but largely share 
the characteristic of having dependent variables relating to firm performance, and 
independent variables being a range of both tangible and intangible attributes related to 
CSC or IC.  
 
In terms of alliances, one line of investigation of the benefits is seen as the actual 
announcement. It has been found that the announcement itself can provide abnormal 
positive movements in share price, especially for technology-based alliances (Chan, 
Kensinger et al., 1997; Das, Sen et al., 1998). Whether this benefit is sustained post-
announcement or whether the accounting benefits like ROI are also achieved, is still a 
point of contention. Florin et al. (2003) investigate firm performance pre- and post-IPO. 
From a sample of 275 ventures, they find that SC does leverage other firm resources to 
achieve a sustainable competitive advantage.  
 
The semiconductor and biotechnology industry sectors have been popular areas for 
exploring inter-organisational alliance effects. These sectors are seen as emerging growth 
sectors with high levels of alliance activity. For these studies, growth in revenue, staff 
members or R&D spending is the firm performance measures of interest. The 
independent variables tested varied from partner attributes like age, experience, revenue, 
patents, innovation and diversity, to centrality and crowding (Baum, Calabrese, & 
Silverman, 2000; Podolny, Stuart et al., 1996; Stuart, 2000). These studies were largely 
interested in how start-up firms could enhance their growth prospects by partnering with 
larger, more experienced firms. The studies focused on the SC of the potential partners, 
more so than on the firms themselves. 
 
Koka & Prescott (2002) examined the impact of SC on information dimensions of 
volume, diversity and richness. Using the steel industry as an example, they were able to 
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show that different dimensions of SC impact performance differentially. Like some of the 
previous studies, firm performance was limited to sales performance. 
 
The corporate reputation literature is built on the premise that corporate reputation is 
tightly linked to firm performance. The empirical studies, however, are mostly focused on 
what attributes of a firm contribute to its reputation. In this case, firm performance 
measures like ROA, earnings, sales, book values, advertising and size are used as 
predictors of corporate reputation, rather than the reverse (Brown & Perry, 1994; 
Fombrun & Shanley, 1990). 
 
The most common intangibles included as independent variables are advertising and 
R&D expenditure, measures that are available for some sectors in the Compustat 
database. While the studies find that these intangible factors do have an influence on 
share values (Bond & Cummins, 2003; Chauvin & Hirschey, 1993), Bond & Cummins 
(2003) find that they fall far short of explaining the growing market-to-book gap. The 
accounting research has only been able to include limited constructs for IA, mostly being 
R&D and advertising (Lev, 2001; Chauvin & Hirschey, 1993). No relational capital or 
EC attributes are included and therefore are incomplete for a comprehensive study of 
intangibles and SC. 
 
The reviewed empirical research around CSC and firm performance is limited. Most of 
the studies focused on single firm performance measures. The selection of independent 
variables was varied, but no previous studies provided a comprehensive treatment of SC. 
If SC was measured at all it was limited to a structural measure and additional attributes 
like R&D, experience, age, diversity and trust. It appears that no attempts were made to 
formulate a more comprehensive treatment for SC incorporating IC variables. Therefore, 
this gap in the literature and the need for a comprehensive model for SC and an 
assessment of its impact on a suite of firm performance measures is the research issue 
being addressed by this thesis. 
 
 116
2.5 Summary, Conclusion and Future Research Directions 
 
This literature review chapter began in Section 2.2 with a broad contextual review of the 
literature associated with SC, IC and IA. The underpinning theoretical foundations were 
then explored in Section 2.3, with a concentration on several different theories of the 
firm. The conclusion from the contextual literature review was that CSC could justifiably 
be identified as a resource that could contribute to defining the boundaries of the firm and 
that the research could be located along with other resource-based theories of the firm 
(e.g. knowledge-based view of the firm).  
 
Section 2.4 took a more analytical view of the closely relevant literature. Citation analysis 
was conducted which identified that the literature could be largely partitioned into three 
schools of thought: the Scandinavian school of IC; the Chicago school of SC; and the 
New York school of IA. Of particular interest, however, was the intersection between SC 
and IC, one of the bridges that this thesis aims to build. In addition, given the positivist 
nature of the methodology adopted, like empirical studies were also reviewed in 
Section 2.4.6, to enable the research to be more readily located in the field and the gap in 
the literature it fills to be more specifically defined. 
 
The core phenomenon addressed by the literature reviewed in this chapter is the sustained 
growth in market-to-book ratios of publicly listed firms over the past 25 years. This has 
led to a reduction in the usefulness of traditional financial measures such as earnings, 
cash flows and book values, in predicting share market performance. Ultimately, this can 
lead to excessively high cost of capital for intangible-intensive firms, systematic 
undervaluation of these firms, more insider trading opportunities and the potential for 
manipulation of financial results (Lev, 2001). Explanations of this phenomenon have 
been largely referred to as the growing intangibles effect (Stewart, 1997). Quantitative 
accounting-based studies using available data on specific intangibles like R&D and 
advertising have not been able to fully explain the intangibles effect (see Section 2.4.3).  
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The review of the IC research included many theoretical frameworks for describing 
intangibles and measuring and managing them from an individual firm perspective. IC 
indices suffer from the need to collate a multitude of component parts with no assurance 
that these components can be measured in a standardised manner, or that the descriptors 
for the components can be applied consistently by different firms. Unlike accounting 
researchers, some IC researchers are questioning the value of developing quantitative 
measures for intangibles (Mouritson, Larsen et al., 2001). They argue that a well crafted 
value creation narrative supported by internally derived metrics is more valuable to 
investors and analysts (Mouritson, Bukh et al., 2002). 
 
The following future research themes and directions have been conjectured by 
extrapolating the literature reviewed in this chapter so far:  
 
Accounting research will continue to push for accounting standards to be developed to 
accommodate a growing number of IA like R&D and advertising spend. These efforts 
will necessarily be limited by the ability to unambiguously measure the defined elements. 
Additionally, the accounting profession will call for increased disclosure of intangibles, 
even if these disclosures are of a narrative, rather than a numeric, form. 
 
IC researchers will continue to promote IC reports, developing best practice reporting 
styles as more firms come to adopt IC reporting. These reports will increasingly rely on 
narratives to describe the value creation achieved through intangibles. 
 
IC measurement may continue to develop along the lines suggested by Pike & Roos 
(2004) where, if an agreed taxonomy of IC descriptors can be achieved, direct measures 
could be developed and eventually lead to a mechanism for firm-to-firm comparisons. A 
combined IC and accounting theory approach as suggested by Burgman et al. (2004) 
could result in an improved result by leveraging the accountant’s shareholder / 
stakeholder perspective with the descriptive power of IC. 
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The following research issues are put forth as a means for building a platform for viewing 
SC as a primary lens for viewing a firm’s IC. In this way, SC is positioned to play a 
central role in addressing the identified gap in the literature relating SC with IC and firm 
performance. The proposed construct linking SC to the traditional IC elements is 
discussed below, and in Figure 18: 
•Relationships 
•Brands and trademarks 
•Image 
•Reputation 
Externally visible 
internal capital 
(e.g. customer 
management 
processes) 
Human Capital Internal Capital 
Social Capital Lens 
(incorporates external capital)Externally visible 
human capital (e.g. 
management 
competency) 
•Organisational 
structures 
•Patents 
•Systems 
•Skills 
•Experience 
•Value Judgments 
 
Figure 18 – Social Capital and IC 
 
Figure 18 illustrates the relationship between IC (as its traditional components of HC, 
INC and EC) and SC. Some elements of IC are commonly defined as part of SC (e.g. an 
individual’s SN), but a firm’s alliance structures and stakeholder relationships are both 
SC and EC elements to the extent that one could argue that SC encapsulates the EC 
component of IC totally. Other IC elements, like patents, skills and experience that may 
not be explicitly defined as part of SC, do contribute to SC by acting as attractors for 
potential connections, and therefore SC development. For example, a firm looking to 
develop an alliance arrangement with another firm will be attracted by elements like 
reputation, brand and the skills and experience of the staff in these prospective 
organisations. Strictly however, a SC lens into a firm’s HC and INC elements would only 
see what is externally visible (e.g. a customer service process or senior management 
competency). An organisation, however, achieves excellent SC by collectively 
maximising its EC, INC and HC. As such, the potential exists for SC to act as a proxy 
measure for IC.  
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 The use of SC as a proxy measure for IC performance is an unexplored area. However, 
the increasing networked nature of the marketplace suggests that market-level SC 
measures could indeed provide a better measure of IC performance than current IC 
measures that rely on composing measures from component parts drawn from quite 
diverse sources (e.g. human competency, business processes, brands). SC is a network 
measure which can provide a single focus on socially constructed relationships. A 
collective measure for SC based on relationships could provide a single concept to 
explain variations in market-to-book ratios, or the so called ‘intangibles effect’. 
 
The next chapter develops the research questions and hypotheses relating CSC and firm 
performance. The identified gap in the literature that this research is targeting is 
significant enough to provide ample room for the development of some significant 
research questions and some innovative methods for addressing them. 
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3 Research Questions and Hypotheses 
 
3.1 Introduction 
 
This chapter details the key research questions and hypotheses being developed and 
tested. A gap in the literature, identified in the previous chapter, is the linkage between 
the IC and IA performance literature and the SC literature. The core proposition being 
made is that CSC could help explain the intangibles effect, identified as the gap between 
market and book value by the IC/IA research community and build a link between CSC 
performance and firm performance. Formulations of SC are not distinct from the IC/IA 
concepts or other related concepts like corporate reputation. A formulation of CSC has 
therefore been derived from the selective compilation of other concepts drawn from the 
literature, which have demonstrated impacts on firm performance.  
 
The next section identifies the core research questions that this thesis is concerned with. 
This is then followed by a section detailing the hypotheses constructed to address the 
research questions. 
 
3.2 Research Questions 
 
In the introductory chapter, Figure 2 identified the overlapping concepts for CSC. IC is 
differentiated from corporate reputation through the addition of financial soundness. The 
IC component of EC overlaps with the structural SC constructs of ‘centrality’ and 
‘absorptive capacity’. CSC could therefore be described as a particular lens through 
which a firm’s IA could be examined. Therefore, in formulating the research question, 
the overall concept of CSC, as well as its component parts, is addressed. 
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Two primary research questions being addressed here are therefore: 
1. What impact does corporate social capital have on firm performance? 
2. a) To what extent do sub-elements of corporate social capital contribute to 
firm performance? 
 b) To what extent do sub-elements of corporate social capital detract from 
firm performance? 
The empirical research literature has looked at a variety of firm performance measures. In 
most cases only a single performance measure is used, which does not provide a balanced 
perspective of a firm’s overall performance. For this research, three firm performance 
measures are used: ROI; TobQ (a market-to-book value measure); and TSR. These 
measures were selected to provide a balance of accounting performance measures and 
market-based performance measures. Sales performance is used as a control variable for 
firm size. 
 
The SC literature distinguishes two aspects between the quantitative or structural aspects 
of SC and the more qualitative aspects of SC (Borgatti & Foster, 2003; Borgatti, Jones et 
al., 1998). A taxonomic representation of the CSC formulation is illustrated in Figure 19: 
 
 
Partnership/Alliances Corporate Reputation
Human Capital Internal Capital 
Non-structural/ 
Qualitative  
social capital 
Structural  
social capital 
External Capital
Financial Soundness 
Capital
Corporate Social 
Figure 19 – Corporate Social Capital Formulation 
 
 122
Concerning the first aspect, one can see from the taxonomic representation of CSC that 
the structural SC being represented as a firm’s partnership and alliance activity has been 
separated out for attention. A firm’s positioning in the marketplace, as determined by the 
nature of its alliances and joint ventures, and the contribution of market positioning on 
market performance, is a unique contribution of this research. Concerning the second 
aspect, the non-structural or qualitative aspects of SC have been formulated as a firm’s 
corporate reputation. Corporate reputation in turn is represented by externally visible IC 
components: EC, plus externally visible HC and INC, together with the firm’s financial 
soundness. 
 
3.3 Hypotheses 
 
This section describes how the hypotheses were developed and defined. As described in 
the introductory chapter in Section 1.3, the CSC construct can be built up in a stepwise 
fashion from a narrowly focused construct like structural SC, through the increasingly 
more abstract constructs of IC and corporate reputation. This is illustrated in Figure 20: 
Corporate Social Capital 
Intellectual 
Capital 
Financial Soundness 
Human Capital 
Internal Capital 
Non-
structural 
Social 
Capital 
Corporate 
Reputation 
Network Centrality 
Absorptive Capacity 
Structural 
Social 
Capital 
 
Figure 20 – Integrated Model for Corporate Social Capital 
 123
Recall from the literature review that a gap in the literature exists with the integration of 
SC and IC and corporate reputation concepts. The above model addresses this gap. From 
a base formulation of network centrality, AC is added to cater for the ability to absorb 
new knowledge from alliances. IC is added as a status attribute for the firm. Corporate 
reputation can be formulated as IC with the addition of financial soundness. Collectively, 
the concepts of alliance networks, AC, IC and corporate reputation can be incorporated 
into the integrated model for CSC. The advantage of the building block approach is that, 
as well as developing hypotheses to test the impact of the individual CSC elements on 
firm performance, one can also assess the additional contribution each sub-element 
makes to the overall CSC formulation, using stepwise regression approaches. 
 
The CSC representation shown in Figure 20 is therefore used to provide a context for the 
construction of the hypotheses for this thesis. A more detailed research model has been 
developed to describe how the contextual model has been operationalised to achieve 
testable hypotheses. Figure 21 summarises the linkage between the measurable elements 
found within the hypotheses and the CSC concepts identified in Figure 19 and Figure 20: 
 
H1: Centrality is positively associated
 
Figure 21 – Path Model for Hypotheses Development 
Corporate Social 
Capital Corporate Reputation
Structural 
Social Capital
Network 
Centrality
Absorptive 
capacity
Financial 
Soundness
ROI Tobin’s Q
TSR 
External 
Capital
Internal 
Capital
Human 
Capital Firm Performance 
 
with firm performance
H2: Absorptive capacity is
positively associated with 
firm performance
H3: Human capital is
positively associated with 
firm performance
H4: Internal capital is 
positively associated 
with firm performance 
H5: Financial soundness is positively 
associated with firm performance
Intellectual 
Capital
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The ovals represent latent variables which are manifested in the observed or measured 
variables identified in the rectangles. The dotted connection between network centrality 
and EC identifies the potential redundancy between these elements from a conceptual 
perspective. The hypotheses link the measured variables, being the elements of CSC, with 
the three firm performance measures of ROI, TSR and TobQ. 
 
Addressing each hypothesis in turn, the first construct is a firm’s centrality, measured by 
its positioning within the market’s network of alliances, versus firm performance. The 
proposition relating firm centrality to performance is inferred by SN researchers (Baker, 
1990; Burt, 1992; Tsai, 2001). The proposition that a firm’s centrality can be viewed as a 
significant IA for the firm is conjectured here. IC researchers refer to EC (Sveiby, 1997) 
or relationship capital (Marr et al., 2004; Roos et al., 1997), but not specifically 
centrality. It is therefore expected that there is a positive relationship between centrality 
and firm performance as identified in the following hypothesis: 
 
H1: Centrality is positively associated with firm performance 
 
The second construct adds AC, which is operationalised as R&D intensity (RES) (Cohen 
& Levinthal, 1990; Tsai, 2001), to centrality (CENT) and provides a richer concept, 
labelled here ‘structural social capital’. AC takes into account a firm’s capacity to absorb 
knowledge or information from an alliance partner. It is expected that a firm’s ability to 
absorb new knowledge will be positively related to its performance, which is identified in 
the following hypothesis: 
 
H2: Absorptive capacity is positively associated with firm performance 
 
The third construct uses elements from the IC model (Sveiby, 1997) to come up with an 
enriched version of an IC construct. The Sveiby model deconstructs IC into components 
of EC, INC and HC. For this research, CENT is used in place of the EC element in 
Sveiby’s IC model on the basis of conceptual equivalence, in that they both focus on a 
firm’s external relationships. A number of authors have proposed that a firm’s IC predicts 
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firm performance (Stewart, 1997; Sveiby, 1997; Lev, 2001). Coleman (1988) argued the 
relationship between HC and SC. Pennings et al.(1998) identify the importance of both 
SC and HC on firm survival. The following hypothesis proposes the relationship between 
HC and firm performance. 
 
H3: Human capital is positively associated with firm performance 
 
Internal, or organisational, capital has also been related to the competitive advantage of 
the firm (Martin-de-Castro, Navas-Lopez, Lopez-Saez, & Alama-Salazar, 2006). This 
finding continues the theme for all the sub-elements of IC having a positive effect on 
performance. The proposition that INC is positively associated with firm performance 
therefore constitutes the fourth hypothesis: 
 
H4: Internal capital is positively associated with firm performance 
 
The fourth construct introduces financial soundness together with IC to come up with a 
representation of corporate reputation. Several authors have developed theories linking 
corporate reputation to firm performance (Hall, 1992; Fombrun & Shanley, 1990). The 
importance of the financial element of corporate reputation is inferred by Brown & Perry 
(1994) in their claim that a firm’s ‘financial halo’ can obscure other elements of a firm’s 
corporate reputation. It is therefore expected that financial soundness will be positively 
associated with firm performance as described in the fifth hypothesis: 
 
H5: Financial soundness is positively associated with firm performance 
 
In summary, the proposition that CSC positively impacts firm performance is achieved 
through a series of hypotheses linking the sub-components of CSC to firm performance. 
The integrated model for CSC addresses the gap identified in the literature around the 
integration of IC and SC into an integrated concept for CSC. In the course of evaluating 
the hypotheses, the results would also inform the impact of subsidiary constructs like 
alliance network centrality, AC, IC and corporate reputation. 
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 The next chapter provides research methodology details of how the above hypotheses can 
be tested empirically. Each of the above hypotheses has independent variables which are 
not commonly available from traditional research sources. Hence, the methodology 
required to operationalise these concepts for testing is outlined in detail in Chapter 4.  
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4 Research Methodology 
  
4.1 Introduction 
 
This chapter provides a detailed description of the methods, analytical techniques and 
data sources used to address the two research questions and provide the tests for the five 
hypotheses developed in the previous chapter. The intent is to provide sufficient detail to 
demonstrate the reliability and validity of the methods used and to enable the methods 
and analytical techniques to be replicated by other researchers wanting to build on the 
line of research presented in this thesis. Hypotheses and/or propositions have been 
formulated for identifying the impact of CSC and its component parts on firm 
performance. Many of the constructs used in defining CSC are qualitative in nature. This 
called for some innovative methods for operationalising these concepts into quantitative 
terms. For instance, archival data is used as the primary means for operationalising the 
CSC concepts for analysis. The justification for this approach over a traditional survey 
approach was the desire to develop an approach that could be applied across all market 
sectors, without needing to be concerned with how representative a survey group may be, 
and indeed how regularly the analysis could be repeated or updated. 
 
The remaining sections of this chapter can be summarised as follows. Section 4.2 
presents an overview of the methodology employed, address sampling procedures, time 
period of study, data sources used and test methods employed. Section 4.3 provides a 
description of the market sector (global ITS sector) being used for the empirical research. 
Section 4.4 identifies the overall sampling period and method used. This is followed by a 
description of each of the data sources used in the analysis in Section 4.5. The variety of 
methods used to derive the variables to be used in the analysis is then presented. These 
methods are described, with justification, in Section 4.6. The analytic methods used for 
testing the hypotheses are provided in Section 4.7.   
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4.2 Overview of Methodological Approach 
 
As noted in the introductory chapter, in order to operationalise the concepts identified in 
the research path model in Figure 21, a mix of methods was required. A summary 
overview of the methodological approach is shown below: 
 
 
Computer Wire IT 
Transaction 
Database 
SNA 
CA 
Compustat 
Database 
Firm 
Performance 
Corporate 
Reputation 
Absorptive 
Capacity – R&D 
Intensity 
Structural 
Social 
Capital 
CA 
Factiva  
Industry News 
Analysts Reports 
Compustat 
Database 
Contractual 
Relationships 
Non-contractual 
Relationships 
Human 
Capital 
Internal 
Capital 
External 
Capital 
FA 
Financial 
Soundness 
Working 
Capital 
Earnings Sales 
Growth 
SA 
SA 
Market  
Centrality 
FA 
Factiva 
Industry News 
Reports 
Figure 22 – Methodological Overview 
 
At the top of the figure are the three key archival data sources (Computer Wire, Factiva 
and Compustat) used in this research. The triangles show the analytical technique used to 
quantify or operationalise the core concepts identified in Figure 21. The four codes within 
the triangles stand for: 
 
• CA = content analysis, which provided quantitative measures from the analysis of 
textual sources;  
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 • SNA = social network analysis, which produced quantified measures for 
describing the positioning of an actor in a network of actors. In this case, the 
actors were at the firm level and the network was a networked representation of 
the IT market; 
 
• FA = financial analysis which, for this research, was mostly related to selecting or 
developing measures based on financial and market metrics available in the 
Compustat database; and 
 
• SA = statistical analysis, which refers to the multivariate statistical analyses 
applied to confirming or otherwise the hypotheses proposed. 
 
A more detailed description of the above methods is provided in Section 4.6. 
 
4.3 Information Technology Services Industry  
 
The information technology services (ITS) industry was chosen as the sector within 
which to conduct the research for this thesis. The ITS sector is still a relatively young 
sector, with a history of less than 40 years. In this time however, it has demonstrated 
dynamic growth and therefore attracted more commercial research attention than other 
sectors. Paradoxically, despite the abundance of shorter-term industry intelligence-related 
research, there is a dearth of scholarly literature focused on IC and the ITS market.  
 
The ITS sector is distinguished by the relative ease with which firms can form and 
disband relationships and joint ventures (Knoke, Yang et al. , 2002). Joint venture 
formation has been seen to have a positive impact on market valuations on 
announcement. Beyond announcement, market valuations for joint ventures that 
strengthen a position in an existing market are positively affected, while those that assist 
in entering new unrelated product markets have no appreciable impact on market values 
(Koh & Venkatraman, 1991). These authors also found that joint ventures between large 
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and small partners tended to favour the smaller partner in terms of increased market 
valuation, as the smaller firm benefited from reputation spill over from the larger partner. 
This is consistent with the idea that small firms can improve their levels of SC via a 
successful joint venture and therefore endorsement with a well regarded partner (Das, Sen 
et al., 1998; Stuart, 2000). 
 
Technology development is a fundamental characteristic of the IT industry (Ferrary, 
2003; Nault & Vandenbosch, 2000). The potential for growth and wealth creation has 
encouraged governments to play an active part in brokering partnerships at least at the 
basic research stages of development. The Japanese IT market and the development of 
computer and electronic devices have been facilitated by the powerful Ministry of 
International Trade and Industry (MITI). MITI encouraged the collaboration of many 
large corporate research laboratories from companies like NEC, Hitachi, Fujitsu and 
Toshiba in developing VSLI, high speed computing and fifth generation computers. The 
impact of such schemes appears to have reduced the technological and market uncertainty 
in the IT market for Japanese firms. This is advantageous, though no correlations to 
market valuations over time have been conducted (Fransman, 1990). 
 
Cunningham and Culligan (1988) used the IT sector to study factors affecting 
competitive advantage in dynamic markets. The authors identified that a firm’s ability to 
move between competitive groups may be more important than a static understanding of 
a market position in markets as dynamic as the IT market. The ability to move between 
groups is related to mobility barriers that may differ between entry and exit. The 
understanding and tracking of these movements over time was seen as critical to 
achieving a competitive advantage. The findings of Cunningham and Culligan (1988) are 
consistent with the view that the marketplace is a highly interconnected and dynamic 
structure, where a single snapshot of market structure is only of limited value as the IT 
markets rapidly change and adapt to complex competitive forces. 
 
Knoke, Yang et al.(2002) investigated the dynamics of strategic alliance networks in the 
Global Information Sector. In their study covering the period from 1989 to 2000, they 
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found a general trend for accelerated rates of alliance formation. Of the 145 firms in the 
study, they found that a core 30 firms were most active in the 1990s. Additionally, they 
found that organisations sought new connections with other organisations that have direct 
and indirect ties resembling their own alliance propensities. Another finding that was 
counter to the general globalisation trend was for the Japanese firms to retreat post-2000 
to alliances concentrating on other Japanese firms. 
 
At the firm level, the creation of SC and IC has been demonstrated through IT career 
transitions (Reich & Kaarst-Brown, 2003). This case study of Clarica Life Insurance 
identified a stream of business enabling IT innovations, achieved through more than 70 
career transitions of IT people. As IT people moved from the IT function to a line 
business function, their SC links to the IT function remained, while extending these 
connections into the mainstream business. The result was a more sustainable and 
effective use of IT in mainstream business, a form of IC. This case study identifies how 
SC and IC can be developed through staff movements between functions or lines of 
business. At the market level, one could hypothesise that the movement of staff between 
firms within the IT sector might also build SC and IC for the sector overall. The mobility 
of IT staff is notorious, especially in IT hot spots like Silicon Valley in California (Cohen 
& Fields, 1999). 
 
In summary, the literature on the IT industry has been mainly focused on how IT impacts 
the productivity of other sectors, more so than the IT sector itself. This could be attributed 
to the relative youth of the sector. The sparse literature that does exist emphasises the 
dynamic nature of the market, the importance of new technological innovations and the 
huge growth potential available through commercialising such innovations. The dynamic 
nature of the industry is demonstrated by the adaptability of firms in moving between 
different sub-groups in the market and the high mobility of human resources between 
firms. The literature supports the view that the IT market is an excellent platform for the 
study of SC and IC/IA performance. The findings from this research will help fill a gap in 
the literature that specifically addresses the structural alliance network aspects of the IT 
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marketplace. The linkages between CSC and firm performance in the IT sector will also 
be a unique contribution to the literature. 
 
4.4 Sampling  
 
This research has been limited to a single market sector, the global IT software and 
services sector of firms listed on the US stock exchange. The rationale for the selection 
was for reasons of scope management, but also for the high intangible characteristics of 
this sector. Given that CSC incorporates largely financially intangible elements, the 
selection of a sector high in intangibles was more likely to provide a richer source of data 
from which to conduct the research. The period for sampling was from 1st January 2001 
to 31st December 2004. The sampling period was purposely chosen to avoid the extreme 
and abnormal firm valuation movements during the dotcom boom and bust preceding this 
period. 
 
The sampling method for this research was centred on selecting a sub-set of the global IT 
market where the firms are connected through some form of alliance or joint venture 
arrangement. It was this networked representation of the marketplace which was used to 
derive the market CENT variable. The firms represented in this sample were 
consequently used to derive all other variables used in the analysis. 
 
A snowball sampling procedure for network data was used for this research (Frank, 
1979). For large networks, where the identification of all network actors is impractical, a 
sampling method is required. For large networks there exists no systematic theory of 
network sampling (Granovetter, 1976; Rothenberg, 1995). Snowball sampling enlarges 
an initial node selection by adding adjacent nodes through a number of stages 
(Rothenberg, 1995, p105). Frank (1979) builds a mathematical theory to demonstrate a 
connection to probability theory. Theory aside, snowball sampling has proved the most 
pragmatic method for sampling large networks. Rothenberg (1995) argues that 
empirically driven sampling, as identified above, provides a more representative sample 
for network data than methods that try to satisfy probabilistic criteria.  
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 For the ITS marketplace, the systems integration firms, identified as those firms with the 
most service contracts, were selected as the initial sample, with the knowledge that these 
firms were likely to be central to the network of firms operating in the market. The next 
sample stage selected those firms that were connected (i.e. adjacent to the selected ten 
systems integrators). Pilot studies indicated that just one additional sampling stage 
selected some 160 firms, or around 20% of all software and services firms listed on the 
US stock exchange. Additional snowball sampling stages would provide diminishing 
additional information from a structural SC perspective and the two-stage sample was 
deemed sufficient for the purposes of the statistics conducted.  
 
The following four-activity process of analysis highlighted in Figure 23 was used to 
construct the network market structure for developing market centrality measures: 
 
Identify ‘top 10’ 
systems integrators 
from Computer Wire 
Data Base 
Search Factiva news 
base looking for 
‘relationships’ with top 
10 integrators 
Identify contractual 
relationships with top 
10 integrators
Integrate relationship 
data into ‘vendor side’ 
market representation
 
Figure 23 – Process for Generating ITS Market Network 
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The data sources, which will be described in more detail in Section 4.5, were the Factiva 
news service, the Computer Wire industry transaction database and the Compustat 
financial database. The Computer Wire transaction database records the day of the 
transaction. The Factiva news sources were updated on a daily basis during this period. 
The Compustat financial database contains data of differing periodicity depending on the 
factor selected. The financial data drawn to calculate attributes for financial soundness, 
TobQ, earnings and TSR were calculated on a calendar year basis. Step 1 creates an 
initial sample of the top ten systems integrator firms which were identified as those with 
the most IT contracts in the 2001-2004 period. The second step looks at the firms with 
which the top ten have contractual relationships. The third step, according to the snowball 
sampling method, was to look for those firms connected to the systems integrators via 
alliance relationships. These second-stage firms were identified as having business 
development-type relationships as identified from the Factiva news database (the 
Computer Wire and Factiva databases are described in more detail in Section 4.5).  
 
The final step was to constitute the resulting sample as a network of firms connected by 
either contractual or alliance relationships, that is the vendor side representation of a 
marketplace (i.e. excludes clients). The rationale for building the networked marketplace 
around the major ITS systems integration companies was that these firms are the major 
channel through which ITS are delivered to end clients. The market relationships were 
identified as either contractual, from the Computer Wire contracts database, or market-
based, from Factiva. The process of identifying relationships from Factiva-sourced data 
was achieved through entering a firm’s name and then the Factiva ‘joint venture’ 
intelligent taxonomy term. It should be noted that the Factiva intelligent taxonomy terms 
are able to identify multiple synonyms of the ‘joint venture’ term and therefore do not 
rely on the exact term being present to identify a relevant document. Factiva treats 
company names intelligently by matching against all different spellings or abbreviations 
of the company name, even to the extent of previous names that may have changed 
during a takeover or merger. The identified documents from the Factiva search were then 
reviewed to extract the firm names described in the selected articles. Firms mentioned 
more than once in unrelated articles were recorded as an additional strength to the 
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relationship. The additional count was not made where multiple articles were clearly 
reporting on the same piece of news. Special treatment is required for firms that span 
both the IT hardware and the ITS and software sectors of interest. Firms like Hewlett 
Packard, IBM and Fujitsu fall into these categories. For Hewlett Packard and Fujitsu, the 
selected firms were those that were clearly partnering on software or services. For IBM, 
the IBM Global Services company name was used, which represents only IBM’s services 
business. 
 
The above process took a selective sample of the ITS market. Relationships between 
firms that were not connected to the top ten systems integrators were not identified in the 
final market network representation. This is justified by the fact that these firms’ market 
relationships were not likely to be significant in terms of SC. It is also likely that these 
firms would be small and unlikely to be listed on the US stock exchange, and therefore 
would have been excluded from this research anyway. 
 
4.5 Data Sources Used 
 
Three key data sources have been selected for this research. First, the ComputerWire 
contracts database23 provides more than ten years of data on major contracts signed in the 
IT sector, worldwide. ComputerWire is a major source of data for market tracking in the 
IT industry. The second data source, Factiva24, is a Dow Jones and Reuters company 
which provides global news and business information through online sources. The 
increasing power of text searching is now finding application in the research community 
(De Ruig, 2006; Scott, 2006). The third data source is the Compustat financial database25, 
which is considered a primary source of financial data for publicly listed US companies. 
It is a popular financial source for accounting-related empirical research, especially for 
studies relating principally to North American firms, which was the case with this thesis. 
 
                                                 
23 http://www.computerwire.com/services/info/?file=itsercondb (accessed 14/5/07). 
ttp://www.factiva.com/24 h  (accessed 14/5/07). 
25 http://www2.standardandpoors.com/portal/site/sp/en/us/page.product/dataservices_compustat/2,9,2,0,0,0,
0,0,0,0,0,0,0,0,0,0.html  (accessed 14/5/07). 
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These data sources and how they were used are described in more detail in the following 
sub-sections. 
 
4.5.1 Information Technology News and Business Information 
(Factiva) 
 
The largest accessible source of business information is the Internet. While it might be 
appealing to use the Internet as the source of research data, it is largely an unqualified 
information source. That said, the search and analysis facilities available for the Internet 
are impressive and therefore similar search and analysis capabilities applied to qualified 
information sources is an attractive proposition. For this research, the textual repositories 
provided the bulk of the content for establishing the measures for CSC. The Factiva 
subscription news and business intelligence service was chosen as the core source of 
textual data for this research26.  
 
The sources of information that Factiva makes available to its client base is qualified to 
the extent that the sources are considered by Factiva to be reputable. It is in the business 
interests of Factiva to ensure that its sources remain reputable, in order to sustain its 
subscription business.  
 
The target IT sector is well covered by Factiva sources. Factiva provides the capability to 
search for content by date range. For this research, the period 2001-2004 was chosen for 
analysis. A fixed period was chosen to fix the information source that was used to ensure 
the stability and reproducibility of the research. The post-2001 period was chosen to 
avoid the immediate periods prior to and post the ‘dot com’ boom and bust and year 2000 
compliances which were considered highly abnormal events for the industry.  
 
An additional function provided by Factiva that is important for this research is the 
provision of a regularly maintained intelligent taxonomy. Factiva has developed the 
                                                 
26 Factiva is a leading provider of electronic news and business information. Details from the Factiva 
website (www.factiva.com – accessed 8/4/07) on their services and information sources can be found in 
Appendix C – Factiva Fast Facts. 
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taxonomy to provide key terms describing the content they are providing. These terms 
provide a concept matching capability whereby relevant articles can be identified that do 
not necessarily contain exact textual matches. How this taxonomy was used in this 
research is described in more detail in Section 4.6.2. 
 
4.5.2 Information Technology Services Contracts Database 
 
IT-sector research company Computer Wire have maintained a database of major 
transactions (valued in excess of $US1mill.) conducted worldwide since 199627. For this 
research, the important attributes were the primary and subsidiary vendors. The client 
name, value of contract and the date of signing were also used as added context when 
building the initial network maps. This information principally provided information on 
who the leading systems integration firms were and the contractual relationships they had 
with other vendors in delivering contracted solutions or services. This data was used to 
help build the network representation of the ITS marketplace, which is addressed in more 
detail in Section 4.6.2. It was complemented by other relationship data developed from 
the CA of the news and business information sources. 
 
4.5.3 Compustat Database – Information Technology Software and 
Services Sector 
 
Data for financial analysis was sourced from the Standards and Poors Compustat 
database for USA-listed companies. The database provides comprehensive financial data 
on firms listed on the US stock exchange. It is made available to researchers and analysts 
on a subscription basis. The majority of publicly listed IT software and services are listed 
on the US stock exchange. The Compustat database is also a popular data source for 
                                                 
27 This database has over 6000 records on individual transactions. Details of the database attributes can be 
found in Appendix D – Computer Wire Data Attributes. 
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research studies in the IT software and services sector. The IT software and services 
sector, GICS code 4510, has 817 listed firms (as at June 2005)28. 
 
In summary, archival data sources have been used for the provision of the base data for 
this research. The next section looks at how the key variables used in the path model 
in Figure 21 are constructed from these data sources. 
                                                
 
4.6 Methods for Constructing the Variables for Analysis and 
Hypothesis Testing 
 
The following sections describe the methods used for sourcing or generating the variables 
used for the analysis. The methods for constructing the variables for analysis are 
described in Section 4.6.1, and the CSC independent variables in Section 4.6.2. 
Justifications for the methods used are also provided. 
 
4.6.1 Dependent Variables: Firm Performance 
 
The dependent variable is firm performance which is measured through three alternative 
measures of TSR, TobQ and ROI. TSR, a common and straightforward measure for 
wealth creation, measures the wealth creation achieved by a firm. Investors in listed 
companies are compensated through a combination of dividends, if they are paid, and/or 
appreciation in the share value. TobQ is a measure of the market-to-book ratio and has a 
number of interpretations. One interpretation is as a measure of over- or under-valuation 
by the share market. Another is the value of the firm’s IA. Both interpretations suggest 
using TobQ as a leading indicator for investment strategy decisions. TobQ uses 
replacement values, rather than historical values, for determining book valuations. As 
replacement values are not readily available for the industry sector under study, a popular 
approximation for TobQ is used (Chung & Pruitt, 1994). ROI is included as a commonly 
used measure of firm performance used by market analysts. A sensitivity analysis on the 
 
28 Details of the industry sub-sectors used can be found in 
. 
Appendix E – IT Software & Services GICS 
Descriptions
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dependent variables showed that ROI, ROE and ROA were highly correlated for the data 
set used, and therefore ROI was selected as representative of all three. 
 
The dependent variable measures were sourced directly from the Compustat database29 as 
follows: 
 
TSR = Total Return Factor (TRFM) 
TobQ =  (Market Value [MKVAL] + Preferred Stock Liquidation Value [PSTKL] + 
Total Debt [DT]) / Total Assets (AT) 
ROI = Return on Investment (ROI) 
 
Financial analyses of firm performance can take many forms. Selecting three separate but 
complementary measures of firm performance addressed the limitations of any single 
measure not sufficiently representing important aspects of firm performance. 
 
4.6.2 Independent Variables 
 
The independent variables were constructed through the use of SNA, CA, or derived from 
data taken from the Compustat database. SNA is used to generate a market centrality 
measure. CA is used to generate the variables for AC (operationalised as R&D intensity 
(RES)), INC, EC and HC. Finally, financial soundness is derived using an index 
generated from Compustat data. These three methods are described below: 
 
4.6.2.1 Social Network Analysis Method 
 
The invention of the sociogram is often credited to a social psychologist, Dr. J.L. Mareno, 
who used them to map ‘liking’ and ‘disliking’ relationships between New York 
schoolgirls in the 1930s (Mereno, 1934). The technique has since developed into a 
commonly accepted sociological tool, but it is only recently that sociograms have been 
                                                 
29 Detailed descriptions of the Compustat variables identified are available in 
. 
Appendix F – Compustat 
Variable Descriptions
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used by corporations. SNA describes the collection of analytical techniques that can be 
applied to networks as visualised through the sociogram. As the term implies, SNA was 
principally invented for studying social relationships between people in the broader 
communities and neighbourhoods. Its application to business situations has been 
relatively recent, as workplaces have evolved from industrial command and control 
situations in the past to today, where individual workers have much higher levels of 
discretion and empowerment (Scott, 2000; Wasserman et al., 1994).  
 
A typical SNA collects data on relationships from nodes or actors in the network. 
Traditionally, this has been done via survey, where respondents are asked to identify 
those people who they are closely connected to (i.e. that they have ‘ties’ to). The nature 
of the connections can be determined by the survey, though usually they indicate advice 
flows, information flows, friendship, working connections and the like. Actors do not 
necessarily have to be at the personal level. They can describe firms or organisations. 
Linkages or ties between firms could represent contractual, joint venture or alliance 
relationships. Once the connections information has been obtained, specialised computer 
software can be used to display the network of connections obtained from the survey 
data. Both nodes and ties can be given attributes; for example, if nodes are people they 
could be identified by their geographic location, their departmental membership in the 
organisation, their seniority, age, gender and so forth. Likewise, ties can be given 
attributes like strength of relationship, frequency of communication and nature of 
relationship.  
 
The analysis of the network can take many forms. Visual inspection of the sociogram can 
provide a quick assessment of the dominant patterns that might exist. Are the 
relationships clustered around geographic locations? Inside departments? Within 
seniority bands? Are there disconnected groups? In mathematical terms the network 
representation is a graph of the type shown in Figure 25. Graph-based measures have 
been developed to identify clusters or cliques, measure the relative density of the 
network, identify the longest and shortest paths between nodes, and identify different 
 141
centrality measures for individual nodes. The key centrality measures and their 
relationship with SC are shown in Table 5: 
Table 5 – Centrality Measures 
Measure Description Relation to SC 
Degree Number of direct ties to a 
node 
Increases SC 
Closeness Total distance to all 
members 
Decreasing SC with larger 
distances 
Betweeness Times that the shortest 
paths pass through this 
node (potential boundary 
spanner) 
Increases SC. Few 
redundant ties 
 
Centrality is a core concept in SNA. The three main forms of centrality measure 
connectedness (degree), closeness to all other nodes in the sample and relative 
positioning on main paths in the network (betweenness). The measure of market 
positioning in a networked marketplace requires assessment and measurement of the 
value of different roles and positions held within the network. SNA is a method for 
measuring market centrality.  
 
SNA measures typically treat the network as a graph, independent of the context within 
which it exists. The measures developed are objective and context free, meaning that the 
graph is drawn from the basic information of a node and a link to another node. 
Knowledge of the context for the network is then applied to the way network measures 
are interpreted. For example, what does a high centrally connected node mean in the 
context of the IT marketplace? Context can also be used to select from the plethora of 
available SNA metrics, the ones which are most appropriate. For example, if one is 
studying a community of traders, the betweeness measure may be appropriate, as traders 
that are on the path between firms place them in an advantageous position for facilitating 
a trade. In the consulting market, high ‘in degree’ measures would indicate which 
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companies are most sought after, as ‘in degree’ measures those firms that get nominated 
the most by client firms. The high fidelity analysis provided by SNA, in assessing a 
firm’s structural SC, makes it unlikely that other superior methods could be found for this 
part of the analysis. 
 
The application of SNA to firm level analysis is less frequent than those conducted at the 
personal level. Berkowitz (1988) has analysed networks of firms in order to identify a 
more appropriate classification of industry sectors, based on the nature of the network 
relationship, rather than the individual firm attributes. In this research, the firms were 
being analysed more for their individual pattern of connections (i.e. the firm’s ego 
network), and how their individual network may provide advantages over other 
competitive firms in the marketplace. 
 
Computer software programs are generally used to support SNA, both in terms of 
visualising the network as well as calculating SNA metrics. The special purpose UCINET 
software (Borgatti, Everett, & Freeman, 2002) was used to conduct the SNA and to 
produce the sociograms as shown in Figure 25. UCINET and the associated Netdraw 
program for visualising SN data provides a comprehensive package for the analysis of SN 
data. SNA methods include centrality measures, sub-group identification, role analysis, 
elementary graph theory, and permutation-based statistical analysis (Borgatti, Everett et 
al., 2002). In addition, the package has strong matrix analysis routines, such as matrix 
algebra and multivariate statistics.  
The UCINET software takes as input, node and link information, as well as any attribute 
data attached to nodes or links. The software can display the network or sociogram using 
its NetDraw software component30. Internally, the network is stored in a matrix form with 
the nodes as the axes and the links represented as cells within the matrix. In this form, 
matrix arithmetic can be performed on the network. For example, to calculate the number 
                                                 
30 Netdraw was developed specifically for drawing SN, though it can perform selected common SNA 
calculations. The author of Netdraw is also one of the authors of UCINET. Which author? 
Borgatti, S. P., Everett, M. G., & Freeman, L. C. 2002. Ucinet for Windows: Software for Social Network 
Analysis: Harvard, MA: Analytic Technologies. 
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of connections a particular node has, one just has to sum the entries in the vector that 
represent the node’s connections to every other node in the network. 
The Netdraw software enables the visualisation of the network. This visualisation 
software has functions to display nodes and links in different forms; for example, node 
shapes or link thicknesses, depending on the attributes being analysed. A simple example 
is shown to illustrate processing of network data. The matrix below shows the internal 
presentation of a network with nodes labelled ‘A’, ‘B’, ‘C’ and ‘D’. The cells denote a 
linkage if a ‘1’ is present. Note that links can be bi-directional, e.g. A-B and B-A. 
 
 
 
Figure 24 – Matrix Representation of a Network 
 
The Netdraw software draws the sociogram that is represented by the matrix. The bi-
directional links are shown with arrow heads at both ends of the link. Additional visual 
enhancements include using the colour of the nodes to reflect an attribute like the 
industry sub-sector a firm belongs to, or its relative size. The thickness of the links can 
also be used to represent attributes of the link like, say, the relative value of a contractual 
agreement. The size of the node can also be used to reflect centrality measures, for 
example, increasing the size of the node based on the measured degree centrality for the 
node. 
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 Figure 25 – Sociogram Representation of a Network 
 
The relationships being analysed with SNA are largely qualitative. The ties identified are 
therefore determined through proxies which may or may not effectively represent the 
relationship under analysis. For example, does a contractual relationship adequately 
represent the closeness of a partnership or relationship? Are R&D partnerships a better 
representation of a close relationship than a marketing relationship? 
 
SNA centrality measures are also just mathematical proxies for positioning within a 
network of actors. For example, a dominant network position is often quantified as the 
number of inward ties. Is this an accurate representation? Is it always true? Much of the 
sociological research around SNA is focused on testing the viability of mathematical 
network centrality measures as proxies for the power of network positioning. In other 
words, an SNA map behaves like any other modelling technique. It attempts to provide 
mechanisms for evaluating real world mechanisms via an apparatus designed to 
approximate these mechanisms. As such it needs to be validated against theory using 
empirical means, like any other model. 
 
Data collection is another limitation. Data for SNA is normally collected through surveys. 
Such surveys suffer the limitations of most survey instruments in terms of the 
effectiveness of the survey instrument in providing a consistent and robust response from 
respondents. Data sourced from indirect sources like databases or electronic logs can 
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avoid the individual bias that may occur with human respondents, but suffer from the 
need to infer relationships indirectly, rather than directly from the human respondents. 
Where the actors in the study are firms rather than individuals, limitations exist in finding 
representative data sources, whether they are human or electronic sources. 
 
Despite the limitations identified above, SNA is the tool of choice when analysing 
network effects. Many of the limitations can be minimised through the use of data 
triangulation techniques to assess relationship existence and strengths using multiple data 
sources. 
 
For this research, the actors were at the firm level and the ties represented some form of 
inter-firm relationship. A centrality measure was used to represent the network centrality 
of a firm. Two complementary data sources were used to develop the network 
representation of the IT software and services market: the Computer Wire IT contracts 
database; and the Factiva news and business information repository. 
 
The Computer Wire database provides some 6000+ transactions. Linkages between 
vendors and clients are denoted by a signed contract. Sub-contractors also denote 
contractual links between vendors. The Factiva service provided complementary 
information on alliances and joint ventures that may not have resulted in a contract with 
an end client. For example, marketing or R&D joint ventures would not be captured in 
the contracts database. 
 
In developing the network representation, no differentiation was made between prime 
contractor, sub-contractor relationships and joint venture relationships identified via the 
two data sources. The relationships identified were simply combined to come up with an 
overall IT software and services sector network representation.  
 
Selecting an appropriate centrality measure for assessing a firm’s structural SC in the IT 
software and services market was needed. The question asked was: What centrality 
measure best represents structural SC in the IT software and services market? To help 
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with this assessment a pilot network map was built through initially surveying a selected 
group of major systems integration firms, identified as market leaders in the business 
press, for their connections using publicly available information sourced from the 
Internet. The results of the pilot test are shown in Figure 26: 
 
 
Figure 26 – Pilot IT Market Network Map 
 
In Figure 26, the dark circles are the selected systems integration firms that were 
surveyed in the literature. The size of the nodes is scaled according to the number of 
connections they have. The lines represent identified alliance relationships. The thickness 
of the lines represents the strength of the relationship based on the number of documents 
identified mentioning the connection. What is evident from this pilot map is that those 
firms in the centre of the map appear to have an advantageous position by having 
multiple relationships with the systems integrators, who often act as gatekeepers to the 
end clients. For example, one can see that IBM is a centrally connected node where the 
size of its node is dictated by the large number of connections IBM has. The larger white 
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circle firms toward the centre of the map usually have connections to one or more of the 
surveyed firms. These vendors could be seen as being advantageously connected because 
of the multiple paths they have available to customers via the systems integration firms. 
The firms on the outside of the map appear to have less powerful positions through 
having more limited access to the end clients through the systems integrators. Therefore, 
two centrality measures appear appropriate: 
 
1. A ‘degree’ centrality measure which identifies the firms that are most connected 
in the marketplace; and 
2. A centrality measure which identifies those firms which have multiple 
connections to firms that are highly connected (i.e. the centrally placed firms). 
 
The first construct, degree centrality is calculated by the number of connections a firm 
has (Wasserman & Faust, 1994).  
Degree Centralityi =   ∑
≠=
N
ij
j
Rij
1
Where N = number of nodes in the network; Rij = the strength of the tie between node i 
and node j (usually scaled between ‘0’ and ‘1’). 
 
This measure was used to identify those vendor firms that are most connected to both 
clients and other vendors. From the pilot studies, these firms were typically called 
systems integrators, as they integrate the offerings of several firms into a single solution 
for the client. In this way, they act as both brokers and gatekeepers to many clients. The 
degree centrality measures were used on the Computer Wire contracts data to derive the 
list of the top systems integration (SI) firms (e.g. IBM). 
 
The second centrality measure is  the Bonacich Centrality Index (Bonacich, 1972; 
Mizruchi & Bunting, 1981) that posits that an actor’s centrality in a network should 
depend on three factors: the number of links to other actors; the intensity of the links; and 
the centrality with which one is linked. It is the third criteria which is additional to the 
simple degree centrality formulation.  
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Bonacich Centrality Ci =  ∑
≠=
N
ij
j
CjRij
1
*
Where Cj = Centrality of organisations linked to i. 
Bonacich centrality is also often called ‘eigenvector centrality’, which relates to the 
method Bonacich used for solving for Ci using eigenvalues of the matrix representation 
of the network (Bonacich, 1972). For this research, the Bonacich centrality measure was 
selected as appropriate for this application. The choice is consistent with similar 
empirical studies making use of SN centrality measures (Podolny, 1993; Podolny, Stuart 
et al., 1996). From this point forward in the thesis, the term ‘centrality’ will refer to the 
eigenvector centrality measure, unless explicitly stated otherwise. The UCINET SNA 
software31 was used to calculate the eigenvector centrality for each firm in the network. 
 
In summary, the four-step SNA process used in this thesis is illustrated in Figure 27: 
 
                                                 
31 UCINET Version 6. 
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Identify leading SI firms 
using degree centrality 
mined from Computer 
Wire IT Contracts 
Database 2001-2004
Step 1 
Step 2 
Develop the network of market alliances 
from CA of Factiva base. Initially identify 
connections with the SI group and then 
connections across these firms. Limited to 
publicly listed firms from 2001-2004 
Calculate strength of ties 
using the number of 
unique ‘reporting events’ 
Calculate final 
eigenvector centrality 
scores using UCINET 
Step 3 
Step 4 
 
Figure 27 – SNA Process Overview 
 
As can be seen in Figure 27, in the second step CA is used to select unique joint venture 
events to create a tie between firms, with the number of events reflecting the strength of 
the relationship (i.e. the larger the number of unique events, the stronger the inferred 
relationship). The UCINET software is then used to develop the centrality scores for each 
firm in the sample. The CA method is described in the next sub-section. 
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4.6.2.2 The Content Analysis Method 
 
CA is a technique used to systematically analyse information sources for communication 
themes or patterns. Typically, the technique calls for human coding of concepts of 
interest that can be found in textual reports or publications. Once coded, the concepts can 
be weighted for relevance and combined to come up with a quantitative measure for the 
concept. Historically, the technique has been popularly used to track topics and trends in 
the public literature. The power of the approach is that it provides one of the few 
techniques available for analysing textual repositories, which make up by far the majority 
of business communications.  
 
Krippendorf (2004) identifies stability, reproducibility and accuracy as key reliability 
measures. On the negative side, the objectivity of the technique can be questioned given 
that the human coder is susceptible to personal bias when performing the coding process. 
This susceptibility can be mediated to some extent by using multiple coders and 
performing inter-coder analyses to assess the consistency with which the task is being 
performed (Neuendorf, 2001). Another potential weakness is the possible substitution of 
quantity for quality, where frequency counts do not discriminate the quality of the 
classified unit. Again, the introduction of weighting schemes could mediate this weakness 
to some extent; though at the same time introduce other classification challenges with 
respect to how weights are assigned. 
 
In recent times, CA has been used to assess the degree of disclosure of IC components 
that companies are making in their annual reports (Guthrie, Petty, Yongvanich, & 
Ricceri, 2004). The method has been replicated by several authors to assess the level of 
IC reporting in different countries around the world (Bozzolan, Favotto et al., 2003; Goh 
& Lim, 2004; Guthrie, Petty, & Ricceri, 2007). The authors provide a number of 
important points for performing CA. These include: 
 
• Categories of classification need to be clearly and operationally defined to 
minimise ambiguous classification opportunities; 
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• The information needs to able to be quantified; 
• The coding process needs to be objective and repeatable by different coders; and 
• A unit of analysis is required, e.g. words, phrases, sentences, paragraphs, portions 
of a page, inclusive or exclusive of pictures. 
 
In the area of social and environmental reporting (Guthrie & Parker, 1989), it has been 
shown that the quantity of disclosure has not always been representative of actual 
performance (Frost & Wilmshurst, 2000). For disclosure applications, being able to 
capture the quality of disclosure is required if disclosure is to be effectively related to 
performance. 
 
Traditionally, CA was seen as a labour-intensive endeavour as large quantities of textual 
information need to be manually coded and checked for accuracy and consistency. The 
manual nature of the technique effectively limits the scope of CA that can currently be 
conducted. Recent developments in computerised support for CA therefore offer an 
attractive proposition.  
 
Computer-assisted CA is also the topic of substantial technological development 
(Krippendorf, 2004; Neuendorf, 2001), as electronic search engines look to improve their 
classification of electronic content to provide more accurate and reliable search results 
from unstructured textual repositories. 
 
Krippendorf (2004) discussed how computerised CA tools can be divided into a number 
of categories: 
 
• Dictionary key word-based tools largely classify text pieces according to the 
presence of matching text to the concept of interests. 
 
• Concept-based tools are a sophistication of the key word-based tools in that they 
develop their own dictionary of concepts that can be represented by multiple 
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phrases or words such that accurate concepts can be identified that do not contain 
the specific words in the search terms. 
 
• Classification assistants include tools like Nvivo 32  which are popular with 
researchers using qualitative research methods and who have a need to manage 
the collection and capture of large amounts of interview scripts. 
 
• Electronic taxonomies are similar to concept-based tools in that they are 
developed from an analysis of existing content, looking for the best descriptors 
that can be applied to a given body of text. Taxonomies are hierarchical structures 
with the more abstract terms being closer to the top of the hierarchy and more 
specialised or descriptive terms being found lower down in the hierarchy. 
Taxonomies provide a navigation aid for those wanting to explore a body of text. 
By navigating the taxonomy, users can drill down from quite abstract concepts 
through to quite specific topics. 
 
According to Krippendorff’s (2004) CA criteria of stability, reproducibility and accuracy, 
computer-based CA tools could be seen as strong in terms of stability and reproducibility. 
With a given body of text, computer-based CA tools will provide the same repeatable 
result without fault. Of course, it is in the area of accuracy that computer-based tools are 
seen to be deficient. Artificial intelligence technologies have yet to deliver the capacity 
for the textual understanding levels that humans are capable of. Currently, little IC-based 
research has relied on computer-based CA. One exception was a study by (Bontis, 2003), 
who used electronic CA to identify intellectual capital disclosure (ICD) levels for 
Canadian corporations. However, the low levels of disclosure found may be attributed to 
the inability of the electronic search used to identify disclosures, which did not contain an 
exact textual match with the terms being searched (Beattie & Thomson, 2005). Beattie & 
Thomson (2005) also raised concerns about the non-standard categorisations used to 
                                                 
32 Nvivo is designed for qualitative researchers who need to combine subtle coding with qualitative linking, shaping, 
searching and modelling. http://www.qsrinternational.com/products/productoverview/NVivo_7.htm (accessed 8/4/07). 
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measure IC disclosure levels and went on to demonstrate how the level of disclosure is 
related to the number of textual concepts provided for each category of interest. 
 
Using the IC disclosure activity as an example, if the absolute level of IC disclosure is 
desired for say, comparing changes in disclosure patterns over time, CA requires a 
standardised and consistent categorisation of IC that all researchers can use. Coding 
methods would also need to be standardised. On the other hand, if IC disclosure CA is 
being used to compare between firms, market sectors or countries, accuracy becomes less 
of a concern (within limits), while consistency of categorisation and coding becomes 
important. In other words, even if the CA method under-represents IC, it does so in a 
systematic way, which will not impact the validity for comparing between different 
entities. Of course, the CA technique needs to do a reasonable job of identifying IC 
elements, or at least the researcher would need to be able to quickly identify and remove 
false hits. 
 
For similar studies that are looking to assess firms for qualitative attributes, research 
firms have tended to prefer a Delphi research technique, whereby subject matter experts 
or company executives are regularly surveyed for their opinions33. The weakness in these 
techniques is that there is little guarantee that the survey respondents are equally and 
adequately informed on the different firms in the marketplace. It also means that survey 
respondents are limited to those firms that they are familiar with and this in turn limits the 
coverage that firms in the marketplace might receive. However, systematic CA of news 
and business information sources at least provides a larger pool of reporters, many of 
whom provide the required commentary as a professional occupation. The trade-off is 
that the sought after data has to be ‘mined’ from pre-existing publications, as against 
targeted information gained from a survey. 
 
The scope of this PhD research, the ITS sectors containing hundreds of companies, made 
the use of manual CA techniques unfeasible. CA techniques in the ICD areas have largely 
                                                 
33 For instance, http://www.fortune.com/fortune/globaladmired/subs/2005/fulllist/0,23176,,00.html 
(accessed 13/11/05) provides a list of global ‘most admired companies’ as determined through a Delphi 
research technique. 
 154
been limited to analysing annual reports. Where this research differs from the research 
focused on voluntary disclosures is the nature of the information being analysed. For the 
current PhD research, an independent source of information was used. While no news or 
business information source could be considered entirely objective, given the range and 
number of articles available in the Factiva information base, it was anticipated that bias 
from individual reporters would be averaged out. It was also anticipated that both ‘good’ 
and ‘bad’ news items would be contained in the information base, giving a more balanced 
perspective. The advantages over voluntary corporate disclosures are that disclosures are 
selective and only favourable to firms providing the disclosure (i.e. they only tell the 
‘good’ stories). 
 
The standardised approach for conducting CA in IC areas has been to define a set of 
descriptor terms for the elements of HC, INC and EC. The human coder would use these 
terms to identify concepts within the source documents, usually an annual report. It has 
been argued that the use of electronic classification of source documents is vastly inferior 
to the human coder in being able to identify appropriate concepts in the text (Beattie & 
Thomson, 2005). However, this critique was targeted at simple text matching searches. It 
has already been argued that it is the relative between firm measure that is important, as 
opposed to accurately identifying absolute values of concept identification. However, to 
at least improve the accuracy of the classification search, Factiva’s intelligent taxonomy 
terms was used. This enabled more consistent identification of the IC concepts.  
 
CA, both manual and computerised, has several identified limitations (Guthrie & 
Abeysekera, 2006; Hussey & Hussey, 1997; Krippendorf, 2004; Silverman, 1993). For 
instance, in regard to manual CA, the following limitations have been identified: 
 
• The risk of human coders introducing personal bias in assessing content; 
• The risk of inconsistent applications of coding methods used; 
• Sensitive to the nature and number of key terms selected to represent the concept 
being analysed in the text; 
• Sensitive to the sources used for the CA; 
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• Limited by the volume of text that can be effectively analysed manually; and 
• Difficulty in assuring the ability to replicate studies. 
 
Computer-assisted CA can guarantee a degree of consistency of processing but introduces 
limitations in its ability to assess text with the same degree of accuracy as the human 
coder. While the above limitations are acknowledged, for studies looking to draw from  
large, distributed and largely qualitative data sources, there appear to be few alternative 
approaches available (Krippendorf, 2004).  
 
The following sections describe the CA process used to develop the quantification of IC 
components, HC, INC and EC, as well as firm RES. First, the IC elements of EC, INC 
and HC are described, followed by RES.  
 
4.6.2.3 Intellectual Capital Variables 
 
The IC variables were generated using the Factiva computer-assisted CA method. The 
use of the Factiva intelligent taxonomy terms was important in maximising the accuracy 
of the classification in the electronic search. Factiva generate and manage a fixed set of 
taxonomy terms that are used to classify all documents in their database. Automated 
methods are used to assist in the classification. It is anticipated that some human 
supervision of the automated methods would occur. But for the larger part, the 
automation would assist in the consistency achieved, while the human supervision would 
correct gross errors. The exact details of the Factiva intelligent taxonomy are proprietary 
and not in the public domain. 
 
A mapping was therefore required between accepted IC terms and the Factiva intelligent 
taxonomy terms. The IC classifications developed by Guthrie & Petty (2000) were 
mapped to terms contained within the Factiva intelligent taxonomy terms set. The 
mapping of terms is shown in Table 6: 
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Table 6 – Mapping of Intellectual Capital Terms to Factiva Intelligent Taxonomy Terms 
IC Classification Equivalence (Guthrie 
& Petty, 2000) 
Factiva Intelligent Taxonomy Terms 
Human capital:  
Employee, education, training, work-
related knowledge, entrepreneurial spirit 
Employee Training/Development 
Workers Pay 
Labour Disputes 
Lay-offs 
Recruitment 
Directors’ Dealings 
Executive Pay 
Management Moves 
Internal capital: 
Intellectual property, management 
philosophy, corporate culture, 
management processes, 
information/networking systems, 
financial relations 
Intellectual Property 
Best Practice 
Competitive Intelligence 
Corporate Governance/Investor 
Relations 
Corporate Process Redesign 
Knowledge Management 
Supply Chain 
Information Technology 
Debt/Bond Markets 
External capital:  
Brands, customers, customer satisfaction, 
company names, distribution channels, 
business collaborations, licensing 
agreements 
Marketing 
Joint Ventures 
Contracts/Orders 
Profiles of Companies  
Society/Community/Work 
 
As one can see from the above table, the Factiva taxonomy terms were more expansive 
than the IC terms. For example, Factiva terms like ‘Management Moves’ and ‘Executive 
Pay’ are HC terms that would only loosely map to the Guthrie and Petty (2000) terms. In 
addition, the Factiva terms would also identify articles that contained synonyms to the 
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stated terms. It was therefore anticipated that the Factiva electronic search results would 
not suffer the shortcomings of basic keyword searches. It was also anticipated that the 
Factiva electronic search would approximate the IC discovery levels of a human coder, 
but with the consistency afforded by computer-based searches.  
 
The method for developing an index measure for HC, INC, EC and RES components 
followed a four-step process, as highlighted in Figure 28: 
 
 
Identify firms from the 
market network who 
are publicly listed 
Search Factiva news base for 
each listed firm and the 
Factiva taxonomy terms for 
human capital, external 
capital, internal capital and 
absorptive capacity 
Score each article as 
‘positive’ ‘neutral’ or  
‘negative’ 
Compile data set for 
human capital, external 
capital, internal capital 
and absorptive capacity 
by firm 
Step 1 
Step 4 
Step 2 
Step 3 
Figure 28 – IC and Absorptive Capacity Measurement Process 
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The first step is to identify each firm with a Factiva company record. The second step 
takes the Factiva taxonomy terms for HC, INC, EC and RES, and searches for articles 
involving the selected firm. The third step is to classify each story as ‘positive’ or 
‘neutral’ or ‘negative’. The final step is to calculate the index for HC, INC, EC and RES, 
for each firm, using a method described later in this section. 
 
One can see that, unlike IC disclosure analyses, the IC measures did not rely on counting 
concepts within a single document, like an annual report. Because of the large number of 
documents available, the level of IC content was only used to select a document for 
inclusion in a document count as representative of the attribute of interest (e.g. HC). 
Single documents may occur in more than one IC element (e.g. if the document contains 
information about both HC and EC). By raising the level of the CA to the document 
level, the sensitivity to the IC classification mode was lowered as the IC measure was 
spread across several, rather than a single, documents. 
 
The challenge still existed for developing an algorithmic scheme for developing the 
measures from document counting. It was observed that most news and information 
articles were generally of a positive nature, though significant negative news existed and 
was likely to have a greater impact on firm perception than the more regular positive 
news (Kopalle & Lehmann, 1995; Novaes, 2002). This effect is also shown through the 
impact of good and bad news on stock price movements (Dean & Faff, 2004; Goeij & 
Marquering, 2004). The scoring algorithm therefore weights negative stories at twice the 
impact of positive news. The scoring algorithm is as follows: 
 
)*2( NiPiXi
i
−= ∑  
Where X = the IC attribute measure for firm i 
Pi = Positive (or neutral) articles for firm i 
Ni = Negative articles for firm i 
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The general tenet used was that the existence of a news or business information report 
was considered a positive contributor unless its main purpose was to highlight negative 
news. For articles which contained both positive and negative news, the dominant tenet of 
the article was used. No attempt was made to normalise the score based on the number of 
articles identified, as the level of news coverage was seen to be directly related to a firm’s 
CSC. 
 
As an additional test for the adequacy of the above algorithm, sensitivity analyses were 
conducted separately for positive articles, negative articles and total articles to assess the 
robustness of the weightings selected. This was achieved through correlating the raw 
story count (i.e. no use of the good story, bad story calculation) and the index scores 
looking for differences that could not be justified from a qualitative assessment of the 
story sets. 
 
4.6.2.4 Absorptive Capacity Variable 
 
Absorptive capacity (AC) refers to a firm’s ability to absorb knowledge and capabilities 
from alliance activities. Tsai (2001) identifies the relationship between AC and network 
centrality in the marketplace. For this reason, the elements of AC, which would normally 
be seen as an IC component, have been separated out in the model to confirm or 
otherwise these findings. This attribute is regularly operationalised through a R&D proxy 
(RES) (Cohen and Levinthal, 1990; Tsai, 2001). The Factiva intelligent taxonomy terms 
used for RES were ‘Science/Technology’ and ‘Research/Development’. The 
measurement mechanism used was the same as that used for the measurement of the IC 
attributes described in the previous section, meaning that an index was formed from 
‘good story, bad story’ classifications of stories returned with the Factiva search, for each 
firm. 
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4.6.2.5 Financial Soundness Variable 
 
Financial soundness is a measure of a firm’s financial robustness (i.e. its ability to sustain 
an adequate financial performance) in the face of potentially unanticipated events like a 
sudden market downturn or natural disasters. Financial soundness was operationalised 
through the use of Altman’s Z score (Zscore) (Eidleman, 1995), a proven method for 
prediction of business failure. Zscore34 is calculated as: 
 
Z = 1.2* X1 + 1.4*X2 + 3.3*X3 + 0.6*X4 + 1.0*X5 
 
Where: 
X1 = Working Capital/Total Assets 
X2 = Retained Earnings/Total Assets 
X3 = EBIT/Total Assets 
X4 = Market Value of Equity/Book Value of Debt 
X5 = Sales/Total Assets 
 
This measure was initially designed to assess the potential for a firm to become insolvent 
or bankrupt in the short- to medium-term. The measure was chosen for the simplicity of 
calculation from readily available data and its popularity as a financial soundness 
measure. 
 
Financial soundness is an attribute identified from Fortune’s ‘Most Admired Companies’ 
formulation of corporate reputation. There are many ways in which financial soundness 
could be operationalised. For example, profitability, revenue growth, volatility of share 
price are examples of proxies that could have been used. The selection Zscore was 
justified as a tried and tested combination of financial measures used to achieve an 
overall financial soundness measure. 
 
                                                 
34 This variable was sourced directly from the Compustat database. A description is provided in A
. 
ppendix F 
– Compustat Variable Descriptions
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The financial soundness measure’s use of Zscore could also be seen as a limited 
interpretation biased toward firm failure susceptibility. However, one could also argue 
that for most investors, financial soundness would be more reflective of survivability than 
growth-orientation. 
 
4.7 Hypothesis Testing Method 
 
The key hypotheses as identified in Chapter 3 relate to the influence of CSC elements on 
firm performance. The proposed model is made up of several latent variables supported 
by observed or measured indicator variables. Latent variables are theoretical constructs 
that have been either established in the literature or, in the case of CSC, by this research. 
Latent variables have no direct operational method for their measurement. The observed 
variables provide measurable indicators of the latent variables. The following figure, 
reproduced from Chapter 3, illustrates the proposed model as latent (the ovals) and 
measurable (the rectangles) indicator variables: 
 
H1: Centrality is positively associated 
with firm performance
 
Figure 29 – Model of Latent and Directly Measurable Variables 
 
Corporate Social 
Capital Corporate Reputation
Structural 
Social Capital
Network Absorptive 
Centrality Capacity
Financial 
Soundness
ROI Tobin’s Q
TSR 
External 
Capital
Internal 
Capital
Human 
Capital Firm Performance 
H2: Absorptive Capacity  is 
positively associated with 
Firm Performance
Intellectual 
H3: Human capital is
positively associated with 
firm performance
H4: Internal capital is 
Capitalpositively associated 
with firm performance 
H5: Financial soundness is positively
associated with firm performance
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The latent variables are only shown for context. Only the measured variables participate 
in the hypothesis test. HC, INC, EC, network centrality, RES and financial soundness are 
the independent variables, while ROI, TSR and TobQ are the firm performance 
dependent variables.  
 
One can see that the IC concept is shown to illustrate the heritage of the measured 
variables of EC, INC and HC, but is totally encapsulated by the corporate reputation 
construct. The EC measure can be seen to be related to both the structural SC and IC 
concepts. The following statistical methods of factor analysis and multiple linear 
regression were used to operationalise the proposed analytical model. 
 
Table 7 identifies the data elements available for statistical analyses: 
Table 7 – Data Elements 
Data Element (variable name) Derivation Units 
Dependent Variables   
Return on Investment (ROI) Directly from 
Compustat 
% 
Tobin’s Q (TobQ) Calculated from 
Compustat 
Ratio 
Total Shareholder Return (TSR) Directly from 
Compustat 
% 
Independent Variables   
Eigenvector Centrality35 (CENT) SNA Calculated, numeric 
Absorptive Capacity (RES) Content analysis CA score 
Internal Capital (INC) Content analysis CA score 
Human Capital (HC) Content analysis CA score 
External Capital (EC) Content analysis CA score 
Financial Soundness (Zscore) Directly from 
Compustat 
Calculated, numeric 
                                                 
35 CENT was measured across the whole period, rather than on a year-to-year basis, given the cumulative 
nature of the measure. The panel data for CENT is just a replication for each year. 
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Data Element (variable name) Derivation Units 
Control Variables36   
Firm Size (SIZE) Net sales (SALE) used 
as a proxy for firm size; 
sourced directly from 
Compustat 
$ 
Profitability (P_L) Earning per share 
(EPS); sourced directly 
from Compustat 
Positive = 1 
Negative = 0 
Dummy 
Sub-Industry Sector (IND) GICS divided into 
software (=1) and non-
software firms (=0) 
Dummy 
 
The annualised data for each of the four years were included in the sample set.  
 
4.7.1 Data Preparation 
 
A number of treatment methods were applied to the above data to meet the statistical 
requirements for the use of multiple regression analysis. Initial descriptive statistics 
revealed non-normality in the data distributions owing to the skewness and kurtosis levels 
being outside accepted tolerances. Transformation techniques on the data to achieve the 
required normality were initially trialled and performed (Iman & Conover, 1979; 
Tabachnick & Fidell, 4th Edition, 2001).  
 
                                                 
36 Net sales (SALE) and earnings per share (EPSPI) were sourced directly from the Compustat Database. 
Descriptions can be found in . Appendix F – Compustat Variable Descriptions
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4.7.2 Factor Analysis 
 
Factor analysis analyses the structure of the interrelationships between (usually) large 
numbers of variables. Factor analysis results in the identification of a smaller number of 
underlying factors that can describe the interrelationships (Hair, Anderson, Tatham, & 
Black, 1998). Confirmatory factor analysis, as used in this thesis, was used to confirm a 
proposed analytical model, as opposed to creating one through exploration of data. 
Multiple linear regression analysis, which is explained in Section 4.7.3, was used to 
explore the predictive power of structural SC and corporate reputation (collectively, 
CSC) on the individual firm performance measures of TSR, ROI and TobQ ratio. 
 
In this thesis, confirmatory factor analysis was used to confirm or otherwise the analytical 
model proposed in Figure 29. The observable indicator variables were entered into the 
factor analysis. The resulting factors generated indicated the distinctive factors that 
underpin one or more of the measured variables. The factors generated were then 
compared with the latent variables in the proposed model, looking to confirm or 
otherwise the viability of the proposed model. The process is summarised in Figure 30: 
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 Structural 
Social
Network 
Centrality 
 
Figure 30 – Confirmatory Factor Analysis 
 
The confirmatory factor analysis was used to provide credibility for the proposed 
analytical model. To test the specific hypotheses, the multiple regression techniques used 
are described in the following section. 
 
The limitation of using factor analysis over say, SEM for the confirmatory analysis, is 
that the matching of latent variable concepts to derived factor can only be done in a 
qualitative sense. SEM would provide some quantification on the relative strengths of the 
interrelationships between the independent variables. In terms of the hypotheses to be 
tested, this is not a major limitation. The positivist approach pre-determines the 
underlying theoretical constructs prior to the statistical analysis. Re-specifications are 
likely to be limited to direction of influences and possibly the removal or addition of 
indicator variables for the defined latent variables of structural SC and corporate 
reputation. 
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4.7.3 Multivariate Regression Models 
 
Multiple regression analysis was used to identify the explanatory power of the sub-
components of CSC for the selected firm performance measures, at each level of the CSC 
formulation. This stepwise analysis is aimed at identifying the expected improvement in 
explanatory power with each additional CSC layer. The model follows the building block 
representation of CSC shown in Figure 20.  
 
The regression models are: 
 
Alliance networks level 
 
Model 1:  
 
PerfROI; 
PerfTobQ; 
PerfTSR = b0 + b1CENT + b2SIZE+b3IND+b4P_L+ e 
 
Absorptive capacity level 
 
Model 2:  
 
PerfROI; 
PerfTobQ; 
PerfTSR = b0 + b1CENT + b2RES + b3SIZE+b4IND+b5P_L + e 
 
Intellectual capital level 
 
Model 3: 
 
PerfROI; 
PerfTobQ; 
PerfTSR = b0 + b1CENT + b2RES + b3HC + b4INC + b5SIZE+b6IND+b7P_L + e 
 
Corporate reputation level 
 
Model 4:  
 
PerfROI; 
PerfTobQ; 
PerfTSR = b0 + b1CENT + b2RES + b3HC + b4INC + b5ZSCORE + b6SIZE+b7IND+b8P_L + e  
 
Model 4 is used to test the five hypotheses relating the individual elements of CSC with 
firm performance. 
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Based on prior research studies in related fields (Hand & Lev, 2003; Lev & Sougiannis, 
1999; Stuart, 2000), firm size and industry sub-sector were used as control variables. The 
additional control variable of profitability was introduced owing to the relatively large 
proportion of loss-making firms (nearly 50%) in the sample. The proposition that the role 
of book values on share values differs for firms in loss-making, rather than profit-making 
situations (Collins, Pincus, & Xie, 1999) further supports its selection as a control 
variable. 
 
The choice of multivariate statistical analysis approaches has been based on the nature of 
the model constructs developed in support of the proposed theory of CSC and its 
potential impact on firm performance as a dependent variable. The key CSC constructs of 
structural SC, IC and corporate reputation are not directly measurable or observable, 
being derived from a series of indicators drawn from the literature. The dependent 
variable, firm performance, is also not a single measure, but a collective of the three 
measures of TSR, ROI and TobQ. 
 
The sample comprised pooled cross-sectional time series data from 2001 to 2004, 
resulting in 624 observations. For the CENT measure, which only had a single measure 
across the four-year period, the results were replicated for each year. The pooled cross-
sectional time series data runs the risk of violating the independence of observations 
assumptions, through the presence of serial correlations within the time series. Lagrange 
multiplier (LM) tests were conducted to determine whether the panel data should be 
tested using a random effects model (Greene, 2000), rather than the classical regression 
model. It was anticipated that this would be the case for the longitudinal data contained 
within the panel data and therefore the random effects model was adopted for the 
multiple regression analyses. Heteroscedacity would also be controlled for with White’s 
adjusted t-statistic (White, 1980). 
 
 
 
 168
4.8 Summary 
 
This chapter provided an overview of the research methodology by which the empirical 
research was conducted. The core research models of CSC were revisited, identifying the 
key constructs used in the research model formulation. Multiple techniques were used to 
generate the data for analysis. News and business reports from the Factiva information 
service, data from the Computer Wire IT contracts database, and financial information 
from the Compustat database formed the basis of the data sources used for this research. 
 
Several analytical approaches were performed on the data. First, SNA techniques were 
used to develop network centrality measures for firms in the IT software and services 
marketplace. Second, CA was used to generate measures for the IC concepts of HC, INC 
and EC, as well as for RES, operationalised as R&D. The IC construct was combined 
with a financial soundness measure to form the corporate reputation construct. Third, 
Zscore was used as a proxy for financial soundness. The firm performance measures of 
TSR, market-to-book ratios (measured as the TobQ) and ROA were extracted and/or 
calculated from the Compustat database. 
 
Finally, statistical techniques were used to assess the theorised relationship between CSC 
constructs and firm performance. Initially, factor analysis was used as a confirmatory 
technique to test the validity of the proposed analytical model. Multiple linear regression 
was used to assess particular predictive power in the CSC constructs for the three firm 
performance measures, controlling for the effects of firm size and IT market sub-sector 
and profitability.   
 
The next chapter reports on the results of the empirical research conducted according to 
the methodologies described in this chapter. 
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5  Results 
 
5.1 Introduction 
 
This chapter provides the results of the analyses as performed according to the 
methodologies described in the previous chapter. Section 5.2  provides a description of 
the data being analysed. The primary data generated through CA are described, along 
with the variables extracted from the Compstat database. A more detailed description of 
each variable used in the analysis is also provided. 
 
Section 5.3 describes the data screening and transformations conducted to achieve 
statistical validity of the tests employed. This section also includes an analysis exploring 
the data with respect to the concepts contained within the path model developed in the 
previous chapter. The confirmation or otherwise of the conjecture on the concepts 
identified in the path model was evaluated through the factor analysis results obtained.  
 
Section 5.4 highlights the results of the hypotheses testing presented, along with the tests 
performed. The results of the hypotheses tests are discussed in terms of areas of support 
for the theories proposed, as well as unexpected results where hypotheses were not 
supported. Section 5.5 provides the results of some analyses that investigate scenarios 
where hypotheses have not been supported or only marginally supported. Specifically, the 
section reports on interaction analyses undertaken post hoc the analysis of the main 
effects included in the hypotheses testing. A final summary section for the results is 
provided in Section 5.6. 
 
5.2 Data Description 
 
5.2.1 Descriptive Statistics 
 
The following table identifies the labels for each variable used in the analyses with a 
short description: 
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Table 8 – Variable Labels and Descriptors 
Variable Labels Description 
Dependent Variables  
ROI Return on investment (%) 
TOBQ Tobin’s Q (ratio). Proxy for market-to-book ratio 
TSR Total shareholder return (%). Share price appreciation plus 
dividends 
Independent Variables  
CENT Market centrality measured as Eigenvector centrality 
RES R&D intensity = R&D/Net sales. A proxy for absorptive 
capacity 
HC Human capital index 
INC Internal capital index 
Zscore Altman’s Z Score. Proxy for financial soundness 
Control Variables  
SIZE Sales net of credits used as a proxy for firm size. 
IND Industry Sector dummy: 1 = software and services, 0 = other IT 
sectors 
P_L Profitability dummy: 1 = mean earnings per share >= 0, 0 = 
mean earnings per share <0 
 
 
Some basic descriptive statistics for the variables identified above are provided in Table 
9: 
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Table 9 – Descriptive Statistics 
Variable N Minimum Maximum Mean Median Std.Dev. Skewness Kurtosis 
Dependent Variables 
ROI 588 -14777.95 296.65 -75.18 0.55 634.82 -21.38 492.54 
TOBQ 555 0.28 104.23 3.00 1.56 7.50 9.99 115.44 
TSR 561 -99.59 5640.26 30.85 -7.19 287.53 14.51 265.14 
Independent Variables 
CENT 624 0.10 42.82 7.53 4.17 8.36 1.74 2.91 
RES 591 0.00 744.19 2.39 0.01 33.06 19.92 434.72 
HC 624 -628.00 1192.00 36.52 9.00 105.48 3.48 32.81 
INC 624 -16.00 1191.00 54.57 15.00 114.51 4.87 32.06 
EC 624 -280.00 1061.00 46.44 4.00 132.08 3.63 16.86 
Zscore 589 -493.99 83.26 -1.04 2.70 33.08 -10.15 130.32 
Control Variables 
SIZE 606 0.04 151802.00 8716.55 559.07 19337.42 3.56 15.657 
    % =0 % =1    
P_L 570 0 1 49.5 50.5    
IND 624 0 1 34.0 66.0    
 
 
Some points to note are that the data is not normally distributed. Transformations of the 
data, to achieve normality, are discussed in Section 5.3. 
 
The snowball sampling approach produced the following industry break-up according to 
the GICS, a joint Standard and Poor’s/Morgan Stanley Capital International product 
aimed at standardising industry definitions. 
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Table 10 – Industry Sector Break-up 
GICS N
2010 Capital Goods 9 5.77%
2510 Automobiles & Components 1 0.64%
2520 Consumer Durables 2 1.28%
2550 Retailing 1 0.64%
3030 Household Products 1 0.64%
4510 Software & Services 103 66.03%
4520 Technology Hardware & Equipment 34 21.79%
4530 Semiconductor Equipment 3 1.92%
5010 Telecommunication Services 2 1.28%  
 
The major representation came from the software and services sector, which is considered 
a high intangibles sector (i.e. minimal tangible or physical assets). The 103 firms in this 
sector represent approximately 12% of the software and services firms listed on the US 
stock exchange (as at June 2005). The remainder of the sectors represented could be 
considered more physical asset intensive than the software and services sector. In total, 
the 156 firms represent just over 9% of listed IT companies. 
 
The variables generated by CA of the Factiva Information Service are described below. 
In general, business news stories are largely positive or neutral. Negative press tends to 
be polarised around a few common themes, for example, lay-offs, movement of a key 
executive, investigations by the securities commission, disputes or strikes. The indexes 
for HC, INC and EC were developed by balancing good and bad news stories according 
to the scheme provided in the previous chapter. Sensitivity analyses were run for indexed 
and non-indexed (counting all stories, good or bad) and it was found that there were only 
relatively minor differences on the bivariate correlations conducted. While the impact of 
negative stories may be minor, the indexes were still thought to be more representative of 
the true situation and were therefore retained for the analysis. 
 
5.2.2 Data Variables 
 
This section provides a description of the statistical distributions found for each of the 
variables used in the analyses: 
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ROI – Return on Investment 
The ROI results are available directly from the Compustat database. The results were 
collected on an annual basis. The distribution was not normal, showing a majority of 
firms just below the ‘0’ mark, with a long tail of negative ROI results. It is interesting to 
note that the mean ROI results for the sample used for the IT industry were negative.  
 
TOBQ – Tobin’s Q 
The TobQ results were calculated, as per the methodology, from base data available from 
the Compustat database. The distribution was not normal, showing a majority of firms in 
the ‘0’ to ‘5’ range, with a long positive tail stretching as high as nearly 40. The 
distribution indicates that the majority of firms have a TobQ value beyond ‘1’ and 
therefore a significant proportion of their market value is not accounted for in their book 
values. 
 
TSR – Total Shareholder Return 
The TSR results are available directly from the Compustat database. The results were 
collected on an annual basis. The distribution was not normal, showing a majority of 
firms spanning the ‘0’ mark with a long tail of positive TSR results. TSR results can be 
impacted by spurious share price movements on any given year. This may account for the 
extreme results at the high end of the tail. 
 
CENT – Market Centrality Measured as the Eigenvector Centrality Measure 
Joint venture associations were generated through the Factiva search on each of the 
companies in the sample. As per the methodology, only joint venture firms that were part 
of the sample list were included to calculate CENT. This was not seen as a major 
limitation, as it was assumed that joint ventures with listed companies would contribute 
more to market positioning than the usually smaller unlisted companies.  
 
The following diagram shows a representation of the joint venture relationships between 
the sample firms in the IT marketplace. The lines reflect a joint venture arrangement. The 
size of the node reflects the relative centrality of a firm. As can be seen, the firms in the 
centre of the map tend to have the highest centrality scores. 
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Figure 31 – Industry Map with High Centrality Nodes Highlighted 
 
As per the methodology, the individual CENT scores were determined using the 
eigenvector centrality algorithm. The distribution of results was not normal, being 
strongly skewed toward the lower end, with a relatively long tail. 
 
RES – Research Intensity: A Proxy for Absorptive Capacity 
RES was measured as research activity, as determined from the Factiva search, divided 
by sales. This variable was used as a proxy for absorptive capacity. The distribution was 
not normal, being heavily skewed toward the lower scores, though with a long tail. 
 
HC – Human Capital Index 
The HC index was developed around the formula described in the methodology. Unlike 
R&D and CENT, the index can be negative, indicating a firm with a high proportion of 
 175
negative stories with respect to HC. The distribution has a majority of firms with an HC 
index just above ‘0’ and was not normal. There is a long tail toward the positive end of 
the distribution. 
 
It is informative to look at the nature of the content that is included in the index. While 
the Factiva taxonomy was used to select articles for analysis, the search results tended to 
be polarised around a few particular classes of article. For example, with the HC index, 
the predominant negative story related to lay-offs, retrenchments or key executive 
movements. Articles could belong to more than one taxonomy classification, so the 
overall number of ‘hits’ in the table below is not unique. Figure 32 shows a table and plot 
that illustrates a typical distribution for HC searches of the Factiva news database 
according to the intelligent taxonomy mapping identified in Table 6 : 
 176
 
Human Capital News ‘Flavour’ ‘Hits’ 
Employee Training/Development  0 
Workers’ Pay Mostly negative 132 
Labour Disputes Mostly negative 42 
Lay-offs Mostly negative 839 
Recruitment Positive to neutral 109 
Directors’ Dealings Neutral 28 
Executive Pay Positive to neutral 116 
Management Moves 
Positive, negative and 
neutral 1499 
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Figure 32 – Human Capital Stories Breakdown 
 
The sub-elements of HC relate to the specific Factiva intelligent taxonomy terms selected 
to represent HC in the analysis and show that management moves (around 1500 news 
articles) and lay-offs (around 850 news articles) are the most newsworthy elements of HC 
reported on. 
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INC – Internal Capital Index 
The INC represents intangibles that exist internal to the firm but externalised through 
their reporting in the public press. Figure 33 shows the nature of the INC news: 
 
Internal Capital News ‘Flavour’ ‘Hits’ 
Intellectual Property 
Positive, negative and 
neutral 466 
Best Practice Mostly positive 45 
Competitive Intelligence Mostly positive 56 
Corporate Governance/Investor 
Relations 
Positive, negative and 
neutral 81 
Corporate Process Redesign Mostly positive 18 
Knowledge Management Positive 470 
Supply Chain Mostly positive 399 
Information Technology Mostly positive 1991 
Debt/Bond Markets 
Positive, negative and 
neutral 168 
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Figure 33 – Internal Capital Stories Breakdown 
 
As expected, one can see the predominance of ‘information technology’ stories, given the 
industry sector of focus for this research. Apart from IT, ‘knowledge management’, 
‘intellectual capital’ and ‘supply chain’ were the next most visible elements of INC. 
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EC – External Capital Index 
EC is related to those activities that are designed to engage stakeholders outside the firm, 
i.e. suppliers, customers, partners. The nature of the EC news is shown in Figure 34: 
 
External Capital News ‘Flavour’ ‘Hits’ 
Advertising Positive 203 
Joint Ventures Mostly positive 1991 
Brand Mostly positive 210 
Corporate Sponsorship Positive 14 
Market Research Mostly positive 292 
Corporate Social Responsibility 
Positive, negative and 
neutral 58 
Corporate Credit Rating Positive and negative 460 
Corporate Crime Mainly negative 1122 
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Figure 34 - External Capital Stories Breakdown 
 
The data shows the dominance of ‘joint ventures’, which is consistent with the conjecture 
that there exists an overlap between EC and CENT. Other important aspects of EC were 
‘corporate crime’ and ‘corporate credit rating’. 
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ZScore – Financial Soundness 
The Zscore is available directly form the Compustat database. The distribution was not 
normal, showing a majority of firms just above the ‘0’ mark with a long tail of negative 
Zscores. The relatively large proportion of negative Zscores appears to reflect the nature 
of the IT sector. Loss-making firms make up nearly 50% of the firms sampled during the 
2001-2004 period. 
 
SIZE – Control Variable for Firm Size 
Sales volume is a common proxy for firm size. For this research the cut-off between 
small and large firms was arbitrarily set at the median point. 
 
P_L – Profitability Proxy (Dummy Variable) 
The P_L identifies those firms that are profitable as determined by earnings per share 
performance. For profitable firms P_L = 1 and for loss-making firms P_L = 0. 
 
IND – Industry Proxy (Dummy Variable) 
The IND identifies those firms that are in the software industry sub-sector (GICS 4510) 
where IND = 1. For non-software industry firms, IND = 0. 
 
The next section describes mechanisms used for treatment of the raw data, described 
above, in order to achieve the required statistical validity for the hypotheses tests. 
 
5.3 Data Screening and Transformations 
 
5.3.1 Data Treatments 
 
As indicated in the data descriptive analysis, none of the selected variables was able to 
meet the test for normality and therefore would need to be transformed if used for 
multivariate analysis. Both log and/or inverse transformations were trialled for each of 
the variables (Tabachnick & Fiddell, 2001). Largely, these traditional transformations 
were not successful in normalising the data. Given the nature of the distributions and the 
presence of several extreme outliers with many of the variables, rank transformations 
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were used. While there is some loss in statistical power with rank regressions, 
monotonically increasing/decreasing distributions with the presence of outliers lend 
themselves to the use of rank transformations (Iman & Conover, 1979). The 
transformation to ranks avoids the need to exclude extreme outliers shown in the above 
distributions. All variables participating in the hypotheses tests were therefore 
transformed to ranked variables.  
 
Missing data were treated by excluding cases where they exist for the model under 
consideration. For the four models used, the worst case reduced the sample from 156 
firms to 137 firms or approximately 12% of the available data. For the full sample of 624 
observations, the worst case (once missing data was catered for) resulted in 525 
observations being available. Missing data analysis indicated that the slightly smaller 
sample size, along with the pattern of data missing, did not have a material effect on the 
validity of the results achieved. 
 
Bi-variate correlations of the major variables are shown below. Both parametric 
(Pearsons) and non-parametric (Spearman’s Rho) correlations are included. The table 
shows several statistically significant (p < 0.5; 2-tailed) correlations, but not to the level 
that might cause multicollinearity or singularity issues. This was confirmed by 
collinearity tests undertaken during the regression tests. 
 
 
Table 11 – Bi-variate Correlations 
 
Test variables Pearson correlation coefficients above the diagonal and Spearman correlation coefficients below the diagonal 
 ROI TobQ TSR CENT RES HC INC EC Zscore Size P_L IND 
ROI 1 
 
0.310** 
 
0.420** 
 
0.312** 
 
-0.140** 
 
0.371** 
 
0.349** 
 
0.283** 
 
0.597** 
 
0.500** 
 
0.850** 
 
-0.110** 
 
TobQ 0.314** 1 
 
0.330** 
 
0.005 
 
0.145** 
 
0.093* 
 
-0.098* 
 
0.092* 
 
0.476** 
 
-0.162** 
 
0.167** 
 
0.214** 
 
TSR 0.414** 0.330** 1 
 
0.063 
 
-0.080 
 
0.235** 
 
0.054 
 
0.047 
 
0.333** 
 
0.120** 
 
0.391** 
 
-0.060 
 
CENT 0.312** 0.002 0.061 1 
 
0.086* 
 
0.505** 
 
0.728** 
 
0.614** 
 
0.204** 
 
0.702** 
 
0.269** 
 
-0.376** 
 
RES -0.139** 0.148** -0.080 0.085* 1 
 
0.106** 
 
0.181** 
 
0.154** 
 
0.025 
 
-0.176** 
 
-0.128** 
 
0.009 
 
HC 0.373** 0.086* 0.230** 0.505** 0.107** 1 
 
0.556** 
 
0.358** 
 
0.237** 
 
0.436** 
 
0.354** 
 
-0.229** 
 
INC 0.350** -0.098* 0.053 0.728** 0.178** 0.556** 1 
 
0.544** 
 
0.140** 
 
0.682** 
 
0.352** 
 
-0.361** 
 
EC 0.289** 0.088* 0.047 0.614** 0.153** 0.358** 0.544** 1 
 
0.232** 
 
0.473** 
 
0.256** 
 
-0.316** 
 
Zscore 0.596** 0.482** 0.334** 0.203** 0.025 0.237** 0.139** 0.233** 1 
 
0.255** 
 
0.452** 
 
-0.020 
 
Size 0.499** -0.165** 0.119** 0.703** -0.180** 0.441** 0.683** 0.480** 0.259** 1 
 
0.484** 
 
-0.572** 
 
P_L 0.851** 0.167** 0.390** 0.267** -0.134** 0.358** 0.351** 0.262** 0.451** 0.483** 1 
 
-0.145** 
 
IND -0.110** 0.214** -0.060 -0.376** 0.009 -0.229** -0.361** -0.316** -0.020 -0.572** -0.145** 1 
 
** Correlation is significant at the p< 0.01 level (2-tailed) 
* Correlation is significant at the p< 0.05 level (2-tailed) 
5.3.2 Confirmatory Factor Analysis  
 
The path model shown in Figure 35 identifies a number of latent variables: structural SC, 
IC, corporate reputation and CSC that are manifested in the identified measured 
variables.  
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Figure 35 – Path Model 
 
The path model is a theoretical model derived from the literature reviewed previously. 
This section reports on how well the data aligns with the theory when statistical 
classification methods are used to determine discriminating clusters. Factor analysis was 
used to determine how well each of the measured variables clustered. 
 
Factor analysis was conducted on the independent variables. Principal factors extraction 
with varimax rotation was set for the six independent variables. Using the default 
eigenvalue > 1 as the threshold, all variables were clustered into two factors. This 
supports the view that CSC is a cohesive concept as represented by all of the clustered 
independent variables. 
 
Table 12 – Factor Analysis Forcing a Selection of Two Factors 
 
 Component
 1 2 
CENT .861 -.057
RES .227 .869 
HC .712 -.105
INC .849 .092 
EC .753 .024 
Zscore .368 -.463
     
Extraction Method: Principal Component Analysis 
    2 components extracted 
 
The above result suggests that the IC (HC, INC and EC) and eigenvector centrality could 
be represented by a single factor. The theoretical model suggests redundancy between 
CENT (eigenvector) and EC. The result demonstrates that EC could be substituted for by 
eigenvector centrality. A new IC formulation could therefore be constructed from CENT, 
HC and INC. However, based on the above results, research intensity could not be 
considered a sub-component of the new IC construct. The corporate reputation concept is 
formulated as a composite of two different factors (i.e. IC and financial soundness 
[Zscore]). An integrated CSC construct was then made up of CENT, RES (R&D 
intensity), HC, INC and financial soundness.  
 
The above analysis provided some confirmation of the conjecture around the path model 
derived from the literature. While these results could be used to inform future research 
relating to the different IA concepts, for this thesis the focus is on CSC and its defined 
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sub-elements. The utility of this confirmatory analysis for this thesis was confirming the 
determination that EC could be excluded from the CSC formulation in favour of the 
CENT measure without violating existing theoretical constructs. How this model was 
used in support of the hypotheses testing is provided in the next section. 
 
5.4 Results of Hypothesis Tests 
 
5.4.1 Tests Employed 
 
As identified earlier, the hypotheses were built up through four models. The first model is 
a simple firm centrality versus firm performance. The second model adds RES and 
provides a rich concept of structural SC, taking into account a firm’s capacity to absorb 
knowledge or information from an alliance partner. The third model adds the HC and 
INC elements from the IC model to come up with an enriched version of an IC model37 
which subsumes the structural SC model in place of the ‘external capital’ construct. The 
fourth model adds financial soundness to come up with a representation of corporate 
reputation. This model is also used to represent the CSC concept for the purposes of the 
regression analysis. 
                                                 
37 While the confirmatory factor analysis indicated that RES was distinct from the other proposed elements 
of IC, it is included as part of IC in the regression model. 
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Figure 36 – Stepwise Regression Model 
 
Figure 36 provides a graphical representation of the stepwise regression tests conducted, 
excluding the control variables of firm size, firm profitability and software/non-software 
industry sector. The use of the stepwise regressions approach was to facilitate the 
exploration of the additional explanatory power provided as each conceptual step is 
added into the regression equations. As shown in Figure 1 – Integrated Model for 
Corporate Social Capital, the CSC concept could be viewed as comprising a number of 
subsidiary concepts addressed in the literature, like structural SC, IC and corporate 
reputation. Models 1 to 4 represent a progression through more comprehensive models of 
SC. For example, Model 1 provides the simplest model, equating SC with CENT alone, 
through to Model 4 which contains the complete model for CSC developed in this thesis. 
Note that for Model 3 both HC and IC are added at that step to represent the increment 
from the subsidiary concept of structural SC to the IC concept. 
 
5.4.2 Regression Analysis Results 
 
A hypothesis test was conducted for each of the three firm performance measures of ROI, 
TobQ and TSR. Three control variables for firm size, profitability and industry sub-sector 
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were included. The results indicated that the selected control variables were significant 
predictors for firm performance for most of the firm performance scenarios. Each control 
variable was therefore investigated for all models, resulting in a further 18 tests in 
addition to the three tests conducted on the full sample.  
 
A stepwise regression approach was used to introduce each of the models from Models 1 
to 4 one step at a time. Statistical significance shown in the tables is indicated at the p < 
0.01, p < 0.05 and p < 0.10 level for two-tailed tests. As the hypotheses predict a 
directional influence, the equivalent significance levels should be one-tailed tests. 
Therefore, the statistically significant variables shown are actually significant to at least 
the p < 0.05 level. Each of the tables shows the unstandardised coefficients with the p 
values in brackets below. The change in explanatory power in moving from Model 1 to 
Model 4 is measured through changes in the adjusted R2. The ∆ Adj R2  for Model 1 
reflects the change from the Adj R2   for a regression model containing the control 
variables only (not shown). Changes that are statistically significant are indicated. The 
following section presents the results for each of the regression tests conducted. 
 
5.4.2.1 Regression Tests Using the Full Sample 
Table 13 provides the regression results using the full sample according to the model 
shown in Figure 36. As anticipated, the control variables of firm size, profitability and 
industry sub-sector all had a statistically significant influence on the test results, though 
industry sub-sector was only significant for ROI performance. Given the significance of 
the control variables, the regression test interpretations were made on the analyses of the 
sub-sets where firm size, profitability and industry sub-sector have been controlled for. 
 
Table 13 – Full Sample – Regression Test Results (Unstandardised Coefficients and p-values) 
Model 1: PerfROI; 
PerfTobQ; 
PerfTSR = b0 + b1CENT + b2SIZE+b3IND+b4P_L+ e 
Model 2:  PerfROI; 
PerfTobQ; 
PerfTSR = b0 + b1CENT + b2RES + b3SIZE+b4IND+b5P_L + e 
Model 3: PerfROI; 
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PerfTobQ; 
PerfTSR = b0 + b1CENT + b2RES + b3HC + b4INC + b5SIZE+b6IND+b7P_L + e 
Model 4:  PerfROI; 
PerfTobQ; 
PerfTSR = b0 + b1CENT + b2RES + b3HC + b4INC + b5ZSCORE + 
b6SIZE+b7IND+b8P_L + e  
 
Panel A 
PerfROI  
Variables 
Model 1 
Coefficient 
p-value 
Model 2 
Coefficient 
p-value 
Model 3 
Coefficient 
p-value 
Model 4 
Coefficient 
p-value 
Controls     
IND 41.729*
(0.002) 
41.155*
(0.002) 
42.894*
(0.001) 
25.191* 
(0.018) 
SIZE 0.211**
(0.000) 
0.193**
(0.000) 
0.212**
(0.000) 
0.158** 
(0.000) 
P_L 242.836**
(0.000) 
242.015**
(0.000) 
236.340** 215.368** 
(0.000) 
Main Effects     
CENT 0.037 
(0.366) 
0.052 
(0.210) 
0.044 
(0.327) 
-0.005 
(0.886) 
RES  -0.030 
(0.233) 
-0.026 
(0.329) 
-0.046+ 
(0.055) 
HC   0.069*
(0.004) 
0.044* 
(0.050) 
INC   -0.046 
(0.222) 
0.009 
(0.804) 
ZScore    0.275** 
(0.000) 
     
F-Statistic 20.07**
(0.000) 
19.83**
(0.000) 
19.97**
(0.000) 
20.52** 
(0.000) 
Adj R2 0.837 0.836 0.839 0.845 
∆ Adj R2 0.000 -0.001 0.003 a 0.006 a 
N 550 543 543  527 
 
Panel B   
PerfTobin’sQ 
Variables    
Model 1 
Coefficient 
p-value 
Model 2 
Coefficient 
p-value 
Model 3 
Coefficient 
p-value 
Model 4 
Coefficient 
p-value 
Controls     
IND   50.401*
(0.045) 
  50.212*
(0.047) 
  54.022*
(0.030) 
   18.807 
(0.398) 
SIZE -0.291*
(0.001) 
-0.291*
(0.001) 
-0.228*
(0.009) 
-0.339** 
(0.000) 
P_L   78.912**
(0.000) 
  79.048**
(0.000) 
  78.377**
(0.000) 
  41.609** 
(0.000) 
Main Effects     
CENT 0.195*
(0.011) 
0.197*
(0.012) 
0.239*
(0.003) 
0.168* 
(0.021) 
RES  0.002 
(0.963) 
0.031 
(0.421) 
0.015 
(0.666) 
HC   0.044 0.011 
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Panel B   
PerfTobin’sQ 
Variables    
Model 1 
Coefficient 
p-value 
Model 2 
Coefficient 
p-value 
Model 3 
Coefficient 
p-value 
Model 4 
Coefficient 
p-value 
(0.211) (0.728) 
INC   -0.151*
(0.012) 
-0.100+ 
(0.070) 
ZScore    0.494** 
(0.000) 
     
F-Statistic 7.47**
(0.000) 
7.59**
(0.000) 
7.56**
(0.000) 
9.60** 
(0.000) 
Adj R2 0.636 0.642 0.644 0.706** 
∆ Adj R2 -0.001 0.006 a 0.002 0.062a 
N 553 546 546 532 
 
Panel C 
PerfTSR 
Variables   
Model 1 
Coefficient 
p-value 
Model 2 
Coefficient 
p-value 
Model 3 
Coefficient 
p-value 
Model 4 
Coefficient 
p-value 
Controls     
IND -19.397 
(0.302) 
-23.262 
(0.222) 
-18.548 
(0.327) 
-29.284 
(0.133) 
SIZE -0.125+
(0.085) 
-0.161*
(0.033) 
-0.107 
(0.180) 
-0.163+ 
(0.051) 
P_L 147.019**
(0.000) 
146.888**
(0.000) 
131.821**
(0.000) 
107.852** 
(0.000) 
Main Effects     
CENT -0.011 
(0.852) 
0.180 
(0.772) 
0.001 
(0.987) 
-0.043 
(0.528) 
RES  -0.069 
(0.101) 
-0.060 
(0.170) 
-0.090* 
(0.038) 
HC   0.210**
(0.000) 
0.207** 
(0.000) 
INC   -0.154*
(0.017) 
-0.103 
(0.121) 
ZScore    0.229** 
(0.000) 
     
F-Statistic 1.02 
(0.428) 
1.09
(0.251) 
1.26*
(0.041) 
1.58** 
(0.000) 
Adj R2 0.006 0.025 0.067 0.138 
∆ Adj R2 -0.002 0.019 a 0.042 a 0.071 a 
N 547 540 540 525 
 
** p-value significant < 0.01 (two-tailed);  * p-value significant < 0.05 (two-tailed);  
 + p-value significant <0.10 (two-tailed);   
a Adjusted R-squared change is significant at p-value significant < 0.01. 
See Table 8 for variable definitions. 
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However, the full sample was used to explore the degree to which the explanatory power 
of the individual CSC elements adds to the influence on firm performance. The change in 
adjusted R-squareds was used to identify the changes in explanatory power. The results 
are summarised in Figure 37: 
 
0.00%
20.00%
40.00%
60.00%
80.00%
100.00%
Controls +CENT +RES +HC;INC +Zscore
ROI
TOBQ
TSR
Model 4 Model 3 Model 2 Model 1  
Figure 37 – Adjusted R-squareds for Models 1 to 4 
 
The numerical results are available in Table 13. Overall, the results show that CSC 
significantly predicts all firm performance measures at the p < 0.01 level. The results 
show that the increased explanatory power of the CSC model elements beyond the 
control variables differed, depending on the firm performance measure. For ROI (Panel 
A) the increase in adjusted R-squareds was minimal, though statistically significant for 
the last two models, which add HC & INC (adds 0.3% explanatory power) and Zscore 
(adds 0.6% explanatory power), which is statistically significant at the p < 0.01 level. For 
TobQ (Panel B), the increase in explanatory power added by the CSC elements over the 
control variables is 6.2%, which is statistically significant at the p < 0.01 level. The 
majority of this increase (6%) is, however, provided by the addition of the Zscore. For 
TSR (Panel C) the CSC elements add 13% to the explanatory power over the control 
variables. The increase is shared by RES adding 1.9%, HC and INC 4.2% and Zscores 
7.1%, each change being statistically significant at the p < 0.01 level. 
 
The above results support the view that a firm’s ‘financial halo’ tends to dominate how a 
firm’s reputation is viewed. Brown & Perry (1994) have shown that Fortune magazine’s 
‘most admired’ companies list is heavily influenced by prior financial results. They 
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provide methods for removing the financial halo in order to investigate the non-financial 
elements of a firm’s reputation. Studies on the Fortune survey results have shown that 
financial performance explains anything from 42% (McGuire, Schneeweis, & Branch, 
1990) to 53% (Fombrun & Shanley, 1990) of the variance of the overall firm ratings. The 
dominating influence of financial performance found here is therefore consistent with the 
analyses of the Fortune magazine data.  
 
Some new results here are the differential results obtained between the more accounting-
focused firm performance measures like ROI and the market-based measure of TSR. The 
results for TSR are worth noting for the larger relative impact of non-financial elements. 
Specifically, RES, HC and INC do add significant explanatory power to the relationship 
with TSR beyond financial soundness. This is significant, given the growing importance 
of market performance measures in assessing a firm’s overall performance. 
 
The other significant interpretation from the above results is the potential interaction 
effects of financial soundness with the more intangible performance measures. Brown & 
Perry (1994) were more concerned with removing the effect of financial performance to 
enable unhindered access to the more qualitative firm attributes. In this research, financial 
soundness is an integral part of the CSC formulation. The foundation literature on SC 
also acknowledges the impact of personal wealth on an individual’s SC status (Lin, 
1982). Therefore, rather than looking to remove the impact of financial performance, 
these results suggest that an exploration of the interaction effects of financial 
performance is a potentially beneficial theme for investigation. These results are 
presented in Section 5.5. 
 
The following regression results were developed as a result of the significant influence 
the control variables of firm size, firm profitability and industry sub-sector had on the full 
sample regression results. 
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5.4.2.2 Regression Results on Sub-samples Based on Firm Size 
 
The firm size sub-sample used net sales as a proxy for firm size. Large firms were 
defined as those in the top 50% and small firms occupied the lower 50%. 
The following regression results are presented for the full CSC model (Model 4): 
PerfROI; 
PerfTobQ; 
PerfTSR = b0 + b1CENT + b2RES + b3HC + b4INC + b5ZSCORE +b6IND+b7P_L + e  
 
The only variation from the full sample regression equations is to remove firm size 
variable ‘SIZE’ from the regression equation. Table 14 presents the results of the above 
regression equations for large firms (Panel A) and then small firms (Panel B). The split 
between large and small firms was made using sales revenue as a proxy, with the median 
being selected as the break between small and large firms. 
Table 14 – Firm Size Regression Test Results (Unstandardised Coefficients and p-values) 
PANEL A  
Large Firms 
Variables 
PerfROI 
Coefficient 
p-value 
PerfTobin’sQ 
Coefficient 
p-value 
PerfTSR 
Coefficient 
p-value 
IND 16.840 
(.189) 
33.300+
(.069) 
-15.080 
(.460) 
P_L 15.867**
(.000) 
10.741 
(.332) 
86.436**
(.000) 
Main Effects    
CENT 0.010 
(.846) 
0.101 
(.128) 
-0.156+
(.068) 
RES -0.122**
(.009) 
0.053 
(.344) 
-0.055 
(.500) 
HC 0.043+
(.085) 
0.0004 
(.986) 
0.239**
(.000) 
INC 0.075 
(.125) 
-0.091+
(.083) 
0.006 
(.944) 
ZScore 0.342**
(.000) 
0.918**
(.000) 
0.080 
(.284) 
    
F-Statistic 15.81**
(.000) 
26.41**
(.000) 
1.41*
(.030) 
Adj R2 0.818 0.888 0.112 
N 277 270 267 
 
 192
 
PANEL B  
Small Firms 
Variables 
PerfROI 
Coefficient 
p-value 
PerfTobin’sQ 
Coefficient 
p-value 
PerfTSR 
Coefficient 
p-value 
Controls    
IND -3.922 
(.835) 
7.531 
(.862) 
6.029 
(.871) 
P_L 265.716**
(.000) 
46.832*
(.020) 
105.209**
(.000) 
Main Effects    
CENT 0.017 
(.730) 
0.074 
(.492) 
-0.125 
(.191) 
RES -0.049+
(.074) 
0.024 
(.594) 
-0.042 
(.418) 
HC 0.100*
(.025) 
0.043 
(.565) 
0.199*
(.023) 
INC 0.029 
(.528) 
-0.176*
(.044) 
-0.243**
(.006) 
ZScore 0.227**
(.000) 
0.302**
(.000) 
0.301**
(.000) 
    
F-Statistic 15.22**
(.000) 
4.57**
(.000) 
1.29+
(.083) 
Adj R2 0.822 0.526 0.084 
N 250 262 258 
** p-value significant < 0.01 (two-tailed);  * p-value significant < 0.05 (two-tailed);  
 + p-value significant <0.10 (two-tailed)   
 
The controls show that firm profitability is important, independent of the size of the firm, 
other than for TobQ performance for large firms. The only industry sub-sector effect was 
also for TobQ performance for large firms, where larger software firms appeared to 
perform better. Overall, the impact of the control variables was largely independent of the 
size of the firm. 
 
Looking at the areas of commonality between large and small firm effects, financial 
soundness was positively associated with both ROI and TobQ performance. HC was 
positively associated with both ROI and TSR performance. RES was negatively 
associated with ROI performance and INC was negatively associated with TobQ 
performance.  
 
The hypothesis test results using the large firm/small firm sample are as follows: 
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Table 15 – Hypothesis Results – Large Firm/Small Firm Sub-samples 
 
Hypothesis Performance 
Indicator 
Predicted 
Large Firm Performance 
Indicator 
Predicted 
Small 
Firm 
H1: Centrality is positively 
associated with firm 
performance 
 Not 
supported 
 Not 
supported 
H2: Absorptive capacity  is 
positively associated with 
firm performance 
 Not 
supported 
 Not 
supported 
H3: Human capital  is 
positively associated with 
firm performance 
ROI 
TSR 
Supported ROI 
TSR 
Supported
H4: Internal capital is 
positively associated with 
firm performance 
 
 Not 
supported 
 
 Not 
supported 
 
H5: Financial soundness is 
positively associated with 
firm performance 
 
ROI 
TobQ 
 
Supported ROI 
TobQ 
TSR 
Supported
 
 
The results show that H3, HC influence, and H5, financial soundness influence on firm 
performance, were supported. For H1 – CENT, H2 – RES and H4 – INC, significant 
predictions were found, but in the opposite direction to the hypotheses. 
 
The points of difference between small and large firms are that financial soundness also 
positively predicts TSR, and INC negatively predicts TSR for small firms. For large 
firms, centrality negatively predicts TSR performance. 
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The negative effects of RES and INC were consistent for both large and small firms and 
not consistent with the hypotheses made (H2 and H4). The negative effects of RES could 
be attributed to the R&D proxy used being seen as purely a firm expense, and therefore 
having a negative impact on ROI. In fact, from an accounting perspective, R&D is 
reported as an expense and therefore those firms spending disproportional amounts on 
R&D would expect to report lower ROI. The absence of a counterbalancing positive 
association with either TobQ or TSR suggests that R&D as an intangible is not 
contributing to market-related firm performance measures. This finding is consistent with 
the value relevance studies conducted on R&D expenditure (Chan, Lakonishok, & 
Sougiannis, 2003; Lev & Sougiannis, 1999) and software development (Aboody & Lev, 
1998), which have found that levels of R&D expenditure and software development are 
not reflected in share values.  
 
Lev & Sougiannis (1999) suggest that R&D capital is not reflected contemporaneously in 
stock prices. Chan et al. (2003) could not find a difference in stock returns for those firms 
that invested heavily in R&D and those that didn’t. The conclusion from the above 
discussion is perhaps that R&D is too crude a proxy for RES when looking at firm level 
measures in the IT sector. Cohen & Levinthal (1990) argue that a firm’s incentives to 
learn and therefore build AC should also influence R&D spending and R&D could 
therefore make an effective proxy for AC. Cohen & Levinthal (1990) use the 
manufacturing sector, where R&D expenditure data is more readily available, for their 
empirical work. While many of the non-software firms are hardware manufacturers, the 
majority of firms in the sample are software firms, where the connection between R&D 
and AC may not be as strongly held. 
 
The results are also in contrast to the study by Tsai (2001), which looked at the 
interaction between network positioning and AC on a firm’s innovation and performance. 
Tsai (2001) also followed Cohen & Levinthal (1990) in operationalising AC as R&D 
intensity (RES). Tsai (2001) found a positive impact of RES on firm performance, as 
measured by the ROI. The Tsai study, however, used business units within two firms and 
the self-reported ROI measure reflected ROI achieved as a percentage of target ROI. The 
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firms were also taken from the manufacturing sector. All data was collected through 
survey methods. The differences in measurement methodology are sufficient to make a 
direct comparison questionable.  
 
The significant negative relationship between INC and TobQ was unexpected. For large 
firms, the negative relationship also extended to TSR performance. The basis for 
hypothesis H4 predicting a positive relationship between INC and firm performance was 
inferred from normative studies on the impact of IC, which also includes HC and EC 
(Kaplan & Norton, 2004; Stewart, 1997; Sveiby, 1997) and the specific proposition of the 
impact of organisational capital on a firm’s competitive advantage (Martin-de-Castro et 
al., 2006). Few, if any, empirical studies specifically relating IC components, including 
INC, to firm performance, exist. Therefore, there is little else to compare or validate these 
results with. On its own, it is difficult to interpret how INC can detract from market-based 
firm performance measures. Unlike the findings for RES, no significant influence was 
found on ROI, which would indicate perhaps a cost of internal capital effect. The best 
explanation appears to be with the interaction effects, which are explored further in 
Section 5.5. 
 
The remaining unsupported hypothesis for this sub-sample was the expected positive 
relationship between market centrality and firm performance. The only significant 
influence found for this sample was a negative one for its influence on TSR for large 
firms. This finding is consistent with the theory of SC liabilities (Cohen & Prusak, 2001; 
Florida et al., 2002; Knoke, 1999; Leenders & Gabbay, 1999; Locke, 1999) where firms 
that are over-connected could become blinded to new innovation opportunities. 
Granovetter’s (1973) strength of weak ties theory and Burt’s (1992) structural holes 
theory make related arguments by proposing that strong SC exists for firms that act as 
bridges, rather than centroids. The situation for over-connectedness would appear to be 
more likely for larger, more mature firms. The negative impact on the market measure of 
TSR might suggest that the market is seeing a lack of innovation which, it could be 
argued, is a result of being overly connected. 
 
 196
5.4.2.3 Regression Results on Sub-samples Based on Firm Profitability 
 
The control variable of profitability was introduced as a result of the relatively large 
proportion of loss-making firms (nearly 50%) in the sample. Also, the proposition that the 
role of book values on share values differs for firms in loss-making, rather than profit-
making situations (Collins et al., 1999), further influenced the choice. As expected, firm 
profitability was significantly related to all firm performance measures when predicting 
CSC influences.  
 
The following regression results are presented for the full CSC model (Model 4): 
PerfROI; 
PerfTobQ; 
PerfTSR = b0 + b1CENT + b2RES + b3HC + b4INC + b5ZSCORE +b6IND+b7SIZE + e  
 
The only variation from the full sample regression equations was to remove firm size 
variable ‘P_L’ from the regression equation. Table 16 provides the results of the 
regression tests for profitable firms (Panel A) and loss-making firms (Panel B): 
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Table 16 – Profitability Regression Test Results (Unstandardised Coefficients and p-values) 
 
PANEL A 
Profitable firms 
Variables 
PerfROI 
Coefficient 
p-value 
PerfTobin’sQ 
Coefficient 
p-value 
PerfTSR 
Coefficient 
p-value 
Controls    
IND 40.929*
(.035) 
41.631+
(.084) 
-55.470*
(.028) 
SIZE 0.122+
(.076) 
-0.203**
(.006) 
-0.750 
(.466) 
Main Effects    
CENT -0.086 
(.144) 
0.216**
(.003) 
-0.149+
(.061) 
RES 0.001 
(.976) 
0.025 
(.562) 
0.077 
(.247) 
HC 0.042 
(.182) 
0.029 
(.329) 
0.144**
(.007) 
INC 0.049 
(.310) 
-0.084+
(.099) 
-0.158+
(.061) 
Zscore 0.203**
(.000) 
0.669**
(.000) 
0.079 
(.229) 
    
F-Statistic 6.88**
(.000) 
27.02**
(.000) 
1.03 
(.438) 
Adj R2 0.708 0.916 0.011 
N 275 271 265 
 
PANEL B 
Loss-making firms 
Variables 
PerfROI 
Coefficient 
p-value 
PerfTobin’sQ 
Coefficient 
p-value 
PerfTSR 
Coefficient 
p-value 
Controls    
IND 6.786 
(.583) 
18.761 
(.529) 
2.848 
(.928) 
SIZE 0.196**
(.000) 
-0.340**
(.006) 
-0.238+
(.072) 
Main Effects    
CENT 0.020 
(.652) 
0.214*
(.045) 
0.050 
(.658) 
RES -0.051*
(.035) 
0.026 
(.607) 
-0.143**
(.009) 
HC 0.111**
(.000) 
0.035 
(.515) 
0.241**
(.000) 
INC -0.002 
(.962) 
-0.192*
(.028) 
-0.074 
(.440) 
Zscore 0.238**
(.000) 
0.375**
(.000) 
0.309**
(.000) 
    
F-Statistic 5.36**
(.000) 
3.62**
(.000) 
1.12 
(.253) 
Adj R2 0.656 0.519 0.048 
N 252 261 260 
** p-value significant < 0.01 (two-tailed);  * p-value significant < 0.05 (two-tailed);  
 + p-value significant <0.10 (two-tailed)  
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 The hypothesis test results using the profitable firm/loss-making firm sample are shown 
in   Table 17: 
 
 Table 17 – Hypothesis Results – Profitable/Loss-making Firm Sub-samples 
 
Hypothesis Performance 
Indicator 
Predicted 
Profitable 
Firm 
Performance 
Indicator 
Predicted 
Loss-
making 
Firm 
H1: Centrality is positively 
associated with firm 
performance 
TobQ Supported TobQ Supported
H2: Absorptive capacity  is 
positively associated with 
firm performance 
 Not supported  Not 
supported 
H3: Human capital  is 
positively associated with 
firm performance 
TSR Supported ROI 
TSR 
Supported
H4: Internal capital is 
positively associated with 
firm performance 
 
 Not supported 
 
 Not 
supported 
 
H5: Financial soundness is 
positively associated with 
firm performance 
 
ROI 
TobQ 
 
Supported ROI 
TobQ 
TSR 
Supported
 
 
The only difference from the large firm/small firm sample was that H1 – the positive 
association of centrality – is now supported. Like the previous sample, significant 
associations for H2 and H4 were found in the opposite direction to that hypothesised.  
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It should also be noted that the models for TSR for both profitable and loss-making firms 
did not have a significant F-statistic and therefore the results relating to TSR were 
questionable. 
 
The control variables indicate that firm size had the same influence on ROI (positive 
influence) and TobQ (negative influence) for both profitable and loss-making firms. The 
exception to this was that TSR was negatively associated with small loss-making firms. 
This is probably a reflection of the vulnerability of small firms in loss-making positions. 
These firms are unlikely to be able to sustain market valuation growth and/or pay 
substantial dividends. The industry sector was also significant for the profitable firms, 
with profitable software industry firms being positively associated with ROI and TobQ 
performance, but negatively associated with TSR. The negative association with TSR is 
somewhat counter-intuitive, but could provide an argument for the value relevance of 
intangibles, independent of financial performance (Ball, 1992; Lev & Zarowin, 1999). 
 
Industry sub-sector had no significant influence on loss-making firms. This supports the 
view that loss making is only a temporary situation, as firms will either become profitable 
or fail completely (Collins et al., 1999). The main objective for loss-making firms, 
therefore, is to become profitable, independent of which industry they are in. 
 
Looking at the main effects common to both profitable and loss-making firms, financial 
soundness was again important for all performance indicators, with the exception of TSR 
for large firms. This mimicked the results found for the large firm/small firm sample for 
financial soundness, with the effects being the same for large and profitable firms in 
terms of TSR. CENT was positively associated with TobQ, HC was positively associated 
with TSR and INC was negatively associated with TobQ. The CENT result might 
indicate that the centrality effect is industry-specific for profitable firms. That is, 
centrality is more important for software industry firms than non-software firms. The 
negative association for TSR mimicked the result for large firms. In this case, it suggests 
that high centrality becomes a liability for profitable firms in the non-software sector.  
 
 200
The non-software sector is mostly populated with larger, more mature hardware vendors. 
The results suggest that firms of this nature may be susceptible to being over-allianced 
with a lack of perceived innovation impacting their market values (Cohen & Prusak, 
2001; Florida et al., 2002). The HC and INC results tended to mimic the results from the 
large firm/small firm sample. HC was positively associated with ROI and TSR for loss-
making firms, indicating that firms in this position should rely on their HC to move them 
out of this situation. INC was negatively related to TobQ performance, as with the large 
firm/small firm sample, with the addition of a negative relationship with TSR for 
profitable firms. Again, the interpretation of this effect is covered in section 5.5 on 
interaction effects. 
 
Some notable points of difference between profitable and loss-making firms relates to 
RES. Loss-making firms showed a significant negative association for RES with ROI and 
TSR. No significant relationship existed for the profitable firms. The result reinforces the 
view of R&D as an expense, reducing ROI performance. The significant result for TSR 
would suggest that the market also does not see increased spending on R&D as the way 
forward for firms in a loss-making situation. Investments in HC appear to be preferred for 
firms in this situation. 
 
5.4.2.4 Regression Results on Sub-samples Based on Industry Sub-sector 
 
The industry sub-sector samples were developed to test potential differences within the 
IT sector as a whole. The sample split approximated a sub-sector concentrating on 
computer software and related services, with the other being hardware or non-software 
services. 
 
The following regression results are presented for the full CSC model (Model 4): 
PerfROI; 
PerfTobQ; 
PerfTSR = b0 + b1CENT + b2RES + b3HC + b4INC + b5ZSCORE +b6SIZE+b7P_L + e  
 
 201
The only variation from the full sample regression equations was to remove firm size 
variable ‘IND’ from the regression equation. Table 18 provides the results of the 
regression tests for software firms (Panel A) and non-software firms (Panel B): 
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Table 18 – Industry Sector Regression Test Results (Unstandardised Coefficients and p-values) 
Panel A 
Software firms 
Variables 
PerfROI 
Coefficient 
p-value 
PerfTobin’sQ 
Coefficient 
p-value 
PerfTSR 
Coefficient 
p-value 
Controls    
SIZE 0.151*
(.019) 
-0.442**
(.000) 
-0.161 
(.189) 
P_L 239.932**
(.000) 
42.303**
(.007) 
84.944**
(.000) 
Main Effects    
CENT 0.033 
(.493) 
0.253**
(.006) 
-0.022 
(.807) 
RES -0.026 
(.348) 
-0.005 
(.906) 
-0.070 
(.164) 
HC 0.064+
(.086) 
0.027 
(.623) 
0.194**
(.006) 
INC 0.023 
(.616) 
-0.040 
(.591) 
-0.175*
(.045) 
Zscore 0.247**
(.000) 
0.444**
(.000) 
0.298**
(.000) 
    
F-Statistic 21.27**
(.000) 
6.38**
(.000) 
1.46* 
(.011) 
Adj R2 0.855 0.606 0.118 
N 331 340 333 
 
Panel B 
Non-software firms 
Variables 
PerfROI 
Coefficient 
p-value 
PerfTobin’sQ 
Coefficient 
p-value 
PerfTSR 
Coefficient 
p-value 
Controls    
SIZE 0.137*
(.031) 
-0.200*
(.047) 
-0.185 
(.111) 
P_L 166.220**
(.000) 
52.014**
(.002) 
138.381** 
(.000) 
Main Effects    
CENT -0.068 
(.245) 
0.058 
(.599) 
-0.116 
(.267) 
RES -0.129**
(.009) 
0.103 
(.132) 
-0.118 
(.193) 
HC 0.063*
(.021) 
-0.004 
(.911) 
0.208** 
(.000) 
INC 0.094+
(.088) 
-0.198*
(.011) 
0.043 
(.683) 
Zscore 0.296**
(.000) 
0.577**
(.000) 
0.112 
(.163) 
    
F-Statistic 18.94**
(.000) 
17.58**
(.000) 
1.84** 
(.002) 
Adj R2 0.837 0.830 0.195 
N 196 192 192 
** p-value significant < 0.01 (two-tailed);  * p-value significant < 0.05 (two-tailed);  
 + p-value significant <0.10 (two-tailed)  
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The hypothesis test results using the software/non-software firm sample are found 
in Table 19: 
Table 19 – Hypothesis Results – Software/Non-software Firm Sample 
 
Hypothesis Performance 
Indicator 
Predicted 
Software 
Firms 
Performance 
Indicator 
Predicted 
Non- 
Software 
Firms 
H1: Centrality is positively 
associated with firm 
performance 
TobQ Supported  Not 
supported 
H2: Absorptive capacity  is 
positively associated with 
firm performance 
 Not 
supported 
 Not 
supported 
H3: Human capital  is 
positively associated with 
firm performance 
ROI 
TSR 
Supported ROI 
TSR 
Supported 
H4: Internal capital is 
positively associated with 
firm performance 
 
 Not 
supported  
ROI Supported 
H5: Financial soundness is 
positively associated with 
firm performance 
 
ROI 
TobQ 
TSR  
Supported ROI 
TobQ 
 
Supported 
 
 
The main difference from the previous samples was that support was found for H4 for a 
positive association of INC with ROI for non-software firms. This may be because non-
software firms are mainly involved with manufacturing computer hardware. INC, in 
terms of quality management systems, had its origins in manufacturing situations like 
computer hardware manufacture. The association however, was only marginally 
significant (p < 0.05; one-tail test). This result could therefore be spurious. 
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The results for the control variables showed no differential impact between software and 
non-software firms. Profitability was a significant predictor for all performance measures 
for both sectors. For large firms there was a positive association with ROI for both 
sectors. The smaller firms fared better in terms of TobQ for both sectors.  
 
The areas of commonality between the sectors were that financial soundness predicted 
ROI and TobQ performance for both sectors, and additionally, TSR for the software 
sector. HC predicted TSR for both sectors and also ROI for the software sector. This was 
consistent with the other sub-sample tests. 
 
Areas of differentiation include a positive association found for CENT in predicting 
TobQ for software firms, which was consistent with the profitable/loss-making firm 
sample. This result would suggest that software firms, who typically have higher levels of 
intangibles, benefit more from alliances and joint ventures, without the liabilities 
associated with being over-connected. These alliances are likely to be easier to make or 
break than for non-software firms. Non-software firms are mostly involved in computer 
equipment (i.e. physical, rather than intangible, assets), potentially requiring longer-term 
commitments to joint ventures, if they require equipment product changes tailored to an 
alliance.  
 
A negative association of RES with ROI for non-software firms was found which 
mimicked the findings for large and small firms and loss-making firms. This result is 
likely due to the higher levels of research required to develop new computer hardware 
and the longer lead times typically required to generate a return, compared to software 
firms.  
 
Finally, a negative association between INC and TSR for software firms and TobQ for 
non-software firms was found, along with the previously mentioned positive association 
with ROI for non-software firms. Discussion of the negative association of INC and firm 
performance is deferred to the interactions effects discussion in Section 5.5.  
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5.4.2.5 Summary Regression Results 
The results are summarised in Table 20, which shows only the significant factors (at the p 
< 0.05 level, one tail test) 
Table 20 – Summary Table of Results 
 Controls Main Effects 
  IND P_L SIZE CENT RES HC INC Zscore   
Full Sample         
ROI + + +  - +  + 
TobQ  + - +   - + 
TSR  + -  - +  + 
Large Firm         
ROI  +   - +  + 
TobQ +      - + 
TSR  +  -  +   
Small Firm         
ROI  +   - +  + 
TobQ  +     - + 
TSR  +    + - + 
Profitable         
ROI +  +     + 
TobQ +  - +   - + 
TSR -   -  + -  
Loss-making         
ROI   +  - +  + 
TobQ   - +   - + 
TSR   -  - +  + 
Software Industry         
ROI  + +   +  + 
TobQ  + - +    + 
TSR  +    + - + 
Non-software Industry         
ROI  + +  - + + + 
TobQ  + -    - + 
TSR  +    +   
 
Table 20 can be used to look for any enduring patterns in the results achieved. The 
strongest pattern was the positive relationship between HC and both ROI and TSR, which 
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exists across all scenarios. The exception from Table 20 was for profitable firms, which 
was still significant at the p <0.10; one tail test. The next strongest pattern was for 
financial soundness, where financial soundness only fails to predict TSR for large, 
profitable or non-software firms. Financial soundness predicted firm performance for all 
other scenarios. The negative association between RES and ROI was consistent for four 
of the six scenarios, with one other scenario also showing a negative, though not 
significant, relationship. The negative relationship between INC and TobQ (five out of 
six scenarios) and TSR (three out of six scenarios) was also consistent in terms of the 
more market-based measures. Finally, the positive relationship of CENT with TobQ was 
relatively strong (three out of six scenarios with one other at the p <0.1; one tail test 
level). A slightly weaker negative relationship pattern existed with TSR (two out of six 
scenarios with one other at the p<0.1; one tail test level). Figure 38 summarises the 
general patterns found in the results: 
 
  CENT RES HC INC Zscore 
ROI   - +   + 
TobQ +     - + 
TSR -   + - + 
Figure 38 – General Result Patterns 
 
The general patterns show that the CSC relationships do vary depending on the firm 
performance dependent variable being assessed. For ROI, which could be considered an 
accounting-based historical measure, the results suggest that financial soundness and HC 
are the most predictive factors of a positive ROI result. Investments in R&D appear to be 
purely an expense and reduce ROI performance. For TobQ, which is considered a leading 
indicator of future performance, financial soundness and CENT are seen as significant 
predictors of a positive result, whereas INC predicts a negative result. TSR is considered 
a market-based historical measure. The result pattern suggests that strong financial 
soundness and investments in HC are rewarded by the market. On the contrary, CENT 
and investments in INC are seen as being penalised by the market.  
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The general patterns shown here, however, do not tell the full story. The hypotheses test 
models do not include attributes for interaction effects that could provide more insight 
into the main effects achieved. A more detailed analysis and discussion of the results 
follows: 
 
The following hypotheses test results in Table 21 provide a summary of the sub-sample 
regression tests: 
Table 21 – Hypothesis Test Results 
Hypothesis Full 
Sample 
Large 
Firm 
Small 
Firm 
Profit-
making 
Loss-
making 
Software Non-
software 
H1: Centrality is 
positively 
associated with 
firm performance 
+ - - + + + - 
H2: Absorptive 
capacity  is 
positively 
associated with 
firm performance 
- - - - - - - 
H3: Human capital  
is positively 
associated with 
firm performance 
+ + + + + + + 
H4: Internal 
capital is positively 
associated with 
firm performance 
- 
 
- 
 
- 
 
- 
 
- 
 
- 
 + 
H5: Financial 
soundness is 
positively 
associated with 
firm performance 
+ + + + + + + 
+ = Hypothesis Supported   - = Hypothesis not supported 
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The summarised results show support for three of the five hypotheses (H1, H3 and H5). 
Hypotheses H2 and H4 were not supported. The support for H4 for ROI in the non-
software industry has been discounted as spurious owing to its marginal significance and 
the six other significant negative associations found for INC against firm performance.  
 
The positive association of CENT only existed for TobQ performance. This might 
suggest that market centrality, like TobQ, is seen as a predictive rather than an historical 
performance measure. Firms who position themselves optimally in the marketplace 
would, in fact, be positioning themselves for future gains. This is consistent with the 
literature on CSC which suggests that investments in SC are both strategic and long-term 
(Burt, 2003; Burt, Guilarte et al., 2002). 
 
The support for a positive association of HC with ROI and TSR (H3), suggests that 
investments in HC are valued by the market in terms of shareholder return, as well as 
enhancing ROI. This association is well supported in the literature (Coleman, 1988; 
Florin, Lubatkin et al., 2003; Kaplan & Norton, 2004; O'Donnell & Berkery, 2003; 
Pennings, Lee et al., 1998). The HC association was consistent across all sub-samples. 
 
The positive association between financial soundness and firm performance (H5) was the 
strongest predictor, predicting all firm performance measures for the majority of sub-
samples. Interestingly, the only scenario where financial soundness was not found to be a 
significant predictor was for large, profitable or non-software firms, when predicting TSR 
performance (Table 20). This is potentially an interesting result. The image suggests that 
large, mature equipment manufacturers that are operating profitably, have perhaps 
reached a plateau where the market is now looking for more than financial performance. 
These same sub-samples are also distinguished for showing the negative effects of 
centrality. Both large and profitable firms had negative associations between CENT and 
firm performance.  
 
Non-software firms also showed a negative, though not significant, relationship. That is, 
the larger, mature firms could be locked in to long-term alliances that are delivering a 
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financial return, but not the growth and innovation that the market may be looking for. 
From a SC perspective this situation lends support to the structural holes argument (Burt, 
1992; (2004), where the advantage from alliance networks is bridging holes in market 
networks, identifying new ideas and innovations as a source of new growth. The 
conjecture is that large, established firms in mature industries would find this style of 
alliance formation more difficult to achieve. But for those that can, the rewards are 
available through improved market values. 
 
The unsupported hypotheses were the hypothesised positive relationship between RES 
(H2) and IC (H4) with firm performance. For both hypotheses, significant relationships 
were, in fact, found in the opposite direction. The explanation for the negative 
relationship of RES with mostly ROI has been covered earlier (i.e. that the R&D proxy is 
being seen simply as an expense). The negative relationship for IC has been found against 
TobQ and TSR, but not ROI. This would suggest that it is not the expense of investments 
in IC that is the issue. On its own, the result is difficult to interpret and therefore is 
covered in the next section on interaction effects. 
 
5.5 Post Hoc Analysis Results 
 
As a consequence of the unexpected results reported in the previous section, a post hoc 
analysis was conducted. A number of interaction effects were explored, either as a result 
of the unexpected prior results or results anticipated through the literature. This section 
describes the results of these analyses38.  
 
The previously reported regression tests indicated that financial soundness was the most 
predictive element of CSC on firm performance. It was therefore conjectured that the 
interaction of financial soundness with other CSC components could also have a 
significant impact on firm performance. Florin et al. (2003) investigated the indirect 
effects of social resources on high growth ventures by analysing the interaction of social 
                                                 
38 The details of the method used and regression results obtained are described in 
. 
Appendix G – 
Regressions with Interaction Effects
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resources with HC and financial capital. The argument made was that HC is a resource of 
the firm which is enhanced through its socialisation with other firms. The authors were 
principally concerned with new venture performance, with the performance metrics 
relating to capital raising, sales growth and return on sales. However, their analysis of 
post-IPO performance has some overlap with the context of this thesis, especially for the 
smaller, less profitable IT firms.  
 
A number of interaction effects were explored to provide an explanation for the rejected 
hypotheses identified in Table 21. First, following Florin et al. (2003), the interaction 
between financial soundness and CENT and its association with firm performance was 
explored. Lin’s (1982) theory of instrumental action speaks of attributes like wealth, 
status and power, placing actors within a social hierarchy, dictating the level of access to 
social resources. Based on Lin’s theory, one would anticipate that strong financial 
performance would act as an attractor for profitable alliances and joint ventures and 
therefore, ultimately, firm performance. 
 
Second, the interaction between financial soundness and RES and its association with 
firm performance was explored. The suggestion is that a firm’s financial soundness 
mediates the relationship between RES and firm performance. This interaction analysis is 
in response to the unexpected negative relationships found between RES and firm 
performance. 
 
Third, the interaction between financial soundness and HC and its association with firm 
performance was explored. The suggestion is that a firm’s financial soundness mediates 
the relationship between HC and firm performance. This proposition extends the analysis 
of Florin et al. (2003) who investigated the interaction between human resources and 
centrality and financial capital and centrality, but not human resources and financial 
capital. 
 
Fourth, the interaction between financial soundness and INC and its association with firm 
performance was explored. The suggestion is that a firm’s financial soundness mediates 
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the relationship between INC and firm performance. This interaction analysis is in 
response to the unexpected negative relationships found between INC and firm 
performance. 
 
Finally, the interaction between CENT and HC and its association with firm performance 
was explored to see if a firm’s CENT mediates the relationship between HC and firm 
performance. This analysis replicates that of Florin et al. (2003), who found that the 
interaction between a firm’s social resources (CENT) and human resources had a positive 
effect on its performance, measured as return on sales.  
 
The generic pattern from the regression results suggests that financial soundness has a 
positive mediating effect on CENT and INC when predicting TobQ. For CENT, this 
would be a reinforcing interaction for an already positive effect. For RES, the interaction 
effect suggests financial soundness could have a negative interaction with RES when 
predicting TobQ.   
 
When predicting TSR, financial soundness had a positive effect on INC, potentially 
reversing a negative relationship for INC on TSR. However, the opposite was true for the 
interaction of financial soundness on HC, which suggests that financial capital might 
reverse a positive relationship with TSR. The effect of the interaction of financial 
soundness and CENT reinforces an already negative effect of CENT on TSR. The 
interaction of financial soundness and RES was found to be positive for TSR.  
 
The above generic patterns show some levels of new insight, but need to be interpreted 
with some caution. In interpreting interaction effects, a negative effect could be the result 
of a difference in slope of the main effects relationship, for differing values of the 
moderating variable, even though the overall effect is in a positive direction. For 
example, Florin et al. (2003) found that social resources (CENT) had a negative effect on 
the relationship between human resources and financial capital. The effect was explained 
by plotting the interaction terms to find that the negative sign was a product of a steeper 
slope for the relationship between human resources and financial capital when social 
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resources (CENT) was low, than for when it was high. However, the plots showed that 
for all levels of human resources, higher social resources accumulated more financial 
capital than those with poor social resources. 
 
A similar investigation was therefore conducted using interaction plots as described by 
Aiken & West (1991). The scenarios selected for investigation were for each of the 
selected interaction variables against a firm performance measure identified in the main 
effects regression tests. Note that all variables shown below are ranked, not raw, 
variables. The selected investigations were: 
 
1. TSR vs Zscore x CENT 
This plot investigates the negative relationship found between CENT and TSR, which 
was not consistent with H1, which hypothesised a positive relationship between CENT 
and firm performance. The hypothesis was that financial soundness may have a 
moderating effect on this relationship. 
 
The interaction plot is shown in Figure 39, along with the regression equation used. Each 
of the variables was centered prior to running the regression. 
 
TSR = (b1 + b3Zscore)CENT + (b2Zscore + b0) 
 
0
100
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R
ZSCORElow
ZSCOREmed
ZSCOREhigh
 
Figure 39 – CENT x Zscore Interaction Influence on TSR 
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In the main effects, CENT was negatively associated with TSR for large or profitable 
firms. The interaction effect with financial soundness was also negative for TSR. The 
above plot shows that the direction of association changes from low to high financial 
soundness. This suggests that CENT helps TSR for firms in poor financial shape, but can 
be a constraint for large, profitable firms, in effect reducing TSR. This is consistent with 
the earlier conjecture that large, profitable firms are potentially constrained by high 
CENT. The interaction plot shows, however, that building centrality can be a positive 
move for firms that are less profitable and looking to build TSR performance. 
 
2. TSR vs Zscore x RES 
This plot investigates the negative relationship found between RES and TSR 
performance, which was not consistent with H2, which hypothesised a positive 
relationship between RES and firm performance. The hypothesis was that financial 
soundness may have a moderating effect on this relationship. 
 
The interaction plot is shown in Figure 40, along with the regression equation used. Each 
of the variables was centred prior to running the regression. 
 
TSR = (b1 + b3Zscore)RES + (b2Zscore + b0) 
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Figure 40 – RES x Zscore Interaction Influence on TSR 
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 The interaction plot shows that the negative main effect of RES on TSR was not 
sustained for high levels of financial soundness. That is, high levels of financial 
soundness can reverse or moderate the strength and/or direction of the influence of RES 
on TSR. A possible explanation is that the market only appreciates R&D investments 
from firms that have the financial resources to afford it. This is consistent with the view 
that R&D is treated as an expense with no compensating share value appreciation. For 
firms that do not have the financial resources to invest in R&D, the market would 
penalise those that did invest their limited resources in R&D. 
 
3. TSR vs Zscore x HC 
This plot investigates the negative interaction effect of financial soundness and HC on 
TSR. A strong positive relationship was found between HC and TSR for most scenarios 
and therefore the negative interaction effect with financial soundness was unexpected. 
 
The interaction plot is shown in Figure 41, along with the regression equation used. Each 
of the variables was centred prior to running the regression. 
 
TSR = (b1 + b3Zscore)HC + (b2Zscore + b0) 
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Figure 41 – HC x Zscore Interaction Influence on TSR 
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The relationship between HC and TSR was strongly positive, whereas the coefficient for 
the interaction between HC and financial soundness was negative. For TSR it looked like 
the influence of HC on TSR was stronger for firms with poor financial soundness, but 
became weaker as financial soundness improved. This explained the negative coefficient 
for the interaction term. However, the relationship remains positive for all levels of 
financial soundness. An explanation for the above result could be that increasing HC 
could be seen as the best way of improving a poor financial position and is therefore 
rewarded in the marketplace. This effect is perhaps less prominent as firms achieve a 
higher level of financial soundness, and the potential to explore other investment 
opportunities like R&D or INC exists. 
 
4. TobQ vs Zscore x INC 
This plot investigates the negative relationship found between INC and TobQ 
performance, which was not consistent with H4, which hypothesised a positive 
relationship between INC and firm performance. The hypothesis was that financial 
soundness may have a moderating effect on this relationship. 
 
The interaction plot is shown in Figure 42, along with the regression equation used. Each 
of the variables was centered prior to running the regression. 
 
TobQ = (b1 + b3Zscore)INC + (b2Zscore + b0) 
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Figure 42 – INC x Zscore Interaction Influence on TobQ 
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 The main effects show INC with a negative association with TobQ and TSR, but the 
interaction term of Zscore x INC is positive. The above plot shows the relationship 
changes from negative to positive at higher levels of financial soundness. In other words, 
the negative relationship does not hold if the firm has strong financial soundness. This 
result mimics the result for the RES and financial soundness interaction effect on TSR. 
The rationale could be that investments in INC, like R&D, are not rewarded if the firms 
do not have the financial capacity to support it. Where firms do have the financial 
capacity to afford an investment in INC, then it is rewarded in the marketplace. 
 
5. TSR vs CENT x HC 
This plot replicates the Florin et al. (2003) investigation of the effects of CENT on the 
relationship between HC and firm performance, in this case TSR. Like the Florin et al. 
(2003) study, a statistically significant interaction term is found for the relationship with 
TSR, but in this case the sign is positive. 
 
The interaction plot is shown in Figure 43, along with the regression equation used. Each 
of the variables was centered prior to running the regression. 
 
TSR = (b1 + b3CENT)HC + (b2CENT + b0) 
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Figure 43 – HC x CENT Interaction Influence on TSR 
 
The result shows that for all levels of HC, firms with lower CENT can achieve higher 
TSR performance than those with high CENT. The differences, however, are not large. 
This is in contrast with the Florin et al. (2003) finding that firms with higher CENT are 
more effective at acquiring financial capital. The minimal difference in the slope of the 
relationship between HC and firm performance found here is similar to Florin et al. 
(2003). The differences could be explained by the differences in the firm performance 
dependent variable, one being TSR and the other being new finance acquired by new 
firms. One would expect that higher levels of connectivity would assist firm human 
resources to gain new financial capital. On the other hand, this would not necessarily be 
expected for building TSR, as has been demonstrated by the negative relationship 
between CENT and TSR for large or profitable firms. An explanation for the above result 
could be that firms that have lower levels of connectivity might provide more freedom for 
the firm’s human resources to create shareholder value in a variety of ways beyond just 
alliances.  
 
In summary, the post hoc interaction effects analyses were able to provide viable 
explanations for the unexpected results obtained for the five hypothesis tests. For both 
RES and INC relationships with firm performance, the interactions effect analysis was 
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able to show that financial soundness has the potential to moderate the negative effects of 
RES and INC on firm performance. The inference from the results suggests that R&D 
and INC investments are only of value to those that already have the financial resources 
to afford them. Firms investing in R&D or INC without the financial means to do so 
would be penalised by the market. However, investments in HC were seen to be a 
positive investment for firms at any level of financial soundness, though the option would 
be more important to firms in poor financial shape as the influence of increased 
investments in HC on TSR were found to be greater for firms in poor financial shape than 
those that are more financially sound. Likewise, firms with lower CENT could also 
expect to leverage their HC more in improving TSR than more highly connected firms. 
 
The interaction plot in Figure 39 reinforces the view that high CENT can be a liability in 
terms of TSR performance for firms that are performing well financially. The interaction 
effects show that the direction of influence of CENT on TSR can change from a positive 
influence for firms with poor finances to a negative one for firms in good financial shape.  
 
5.6 Summary 
 
This chapter has provided the results of the empirical research conducted for this thesis. 
A description of the data distributions for the raw variables used was provided, followed 
by a section on how the data was transformed and prepared for the statistical tests of the 
hypotheses. The results of the multiple regression analyses used to test the hypotheses 
were presented. This was followed by post hoc analysis of unexpected hypothesis results, 
using methods for testing the interaction effects between independent variables.  
 
The hypotheses tests showed three of the five hypotheses being supported. The positive 
relationships between CENT, HC and financial soundness and firm performance were 
supported. The hypothesised positive relationships between RES and INC with firm 
performance were not supported. The two rejected hypotheses, together with results from 
similar studies from the literature, were then further analysed for interaction effects and 
viable explanations were achieved for the failed hypotheses.  
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 The significant results achieved are summarised as follows: 
 
 CSC has a statistically significant influence on firm performance, proving value 
relevant for all firm performance measures. 
 The largest differential in explanatory power of CSC was for TSR and least for 
ROI, suggesting that CSC is more beneficial for market-based performance 
measures. 
 Financial soundness is the most critical CSC component when predicting future 
firm performance. The only exception is for large, profitable or non-software 
firms, when predicting TSR, where other factors appear to have more influence. 
 centrality positively impacts only TobQ, suggesting that centrality is a strategic, 
future positioning factor for the firm. Significantly, the software industry benefits 
most from higher centrality. 
 Large or profitable firms, especially those in the non-software sector, can 
experience negative impacts from being overly connected. TSR can be negatively 
impacted by high centrality for these firms, despite being financially sound. 
 HC has a consistently positive relationship with ROI and TSR for all scenarios of 
firm size, profitability or industry sector. 
 The investment in HC is differentially more attractive for firms with poor finances, 
than those who are financially sound. However, all investments in HC are 
beneficial. For loss-making firms, investments in HC are the most beneficial in 
terms of TSR and ROI. The opposite is true for investments in R&D and INC for 
these firms, where TSR can decrease. 
 Investments in R&D have a negative impact on firm performance, particularly ROI. 
This suggests that R&D is being treated only as an expense with no 
counterbalancing increase in market performance. The suggestion also is that for 
the sample used, R&D is not a good proxy for absorptive capacity. 
 Investments in INC have a negative effect on a firm’s TobQ and TSR performance. 
 Financial soundness can mediate and potentially reverse the negative relationship of 
R&D and INC with firm performance. 
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 This chapter has presented the results of the empirical research, along with an 
interpretation and discussion of the main findings. The next and final chapter of this 
thesis is aimed at providing an overall summary of the thesis and a discussion on 
implications that could result from the findings achieved. Limitations of the research 
conducted, recommendations for future research directions and concluding comments 
will also be provided. 
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6 Conclusions and Implications 
 
6.1 Introduction 
 
This final chapter is aimed at summarising the key findings of the research, discussing the 
implications of these findings, identifying the unique contributions achieved, identifying 
the limitations of the research, recommendations for future research and concluding 
remarks. Section 6.2 provides a summary of the overall thesis. The theoretical bases, 
research questions and aims, hypotheses and methods are reviewed, together with a 
synthesis of the key findings. A discussion and links are made to prior research to support 
the findings. Section 6.3 addresses limitations from the research study relating to the 
methodology adopted and discusses the IT services domain. This includes a commentary 
on the degree of generalisation that could potentially be achieved from this research. 
Section 6.4 provides a discussion on the potential implications from this research, from 
both theoretical and practical perspectives. Finally, recommendations for future research 
are included in Section 6.5, together with concluding comments in Section 6.6. 
 
6.2 Thesis Summary 
 
6.2.1 Theoretical Basis 
 
A number of marketplace phenomena have provided the impetus for the selection and 
conduct of this research. The first is the so called ‘value relevance’ of intangibles in 
determining share market performance of publicly listed companies. The growing gap 
between market and book values has been proposed as an indication of the impact of 
intangibles on share price values. A second related phenomenon is the increasing reliance 
on share price appreciation as the principal means for shareholder return as opposed to 
returns through dividends. This suggests that share prices are becoming an even more 
critical firm performance measure than traditional accounting-based firm performance 
measures like ROI. A third phenomenon is the rapid growth in marketplace alliances and 
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joint ventures. The number of marketplace alliances and joint ventures has been growing 
exponentially over the past 30 years. For the major part, research into alliances has been 
focused on the one-on-one relationship, rather than the interdependent network of 
alliances that exists across the marketplace. 
 
The confluence of these phenomena, as established in this thesis, indicates that the 
concept of CSC, which is founded on the value of relationships, may provide some 
answers to the value relevance of intangibles conundrum that has yet to be extensively 
explored. The concept of CSC as an IA has been proposed in normative studies, but 
largely not tested empirically. This research has addressed this gap in the literature by 
formulating a model for CSC and demonstrating through empirical research, an 
association with firm performance which is largely consistent with the normative 
literature. 
 
The theoretical base for this research can be traced back to the economic theory of 
Polanyi (1944), whose anthropological studies identified the important role that social 
relations played in ancient economic activity. In ancient times, humans sought out 
material goods to enhance their social standing. Polanyi (1944) postulated that the control 
of economies by market factors is only a relatively recent phenomenon. However, 
parallels do still exist with this research. While social standing may not be the ultimate 
objective of the modern-day firm, the use of social resources to enhance firm 
performance is. Bourdieu (1986) identified SC as an economic resource. Economists 
began to see SC as a convenient theory for the explanation of diversions from rational 
choice economics (Becker, 1996). SC theory has since developed around two competing 
themes on what constitutes strong SC. Does it derive from being a highly connected 
centre of the network (Coleman, 1988), or through acting as a bridge between disparate 
networks or sustaining a multitude of weak ties (Burt, 1992; Granovetter, 1973)? More 
recently, the study of SN in the corporate context has led to the coining of the term 
‘corporate social capital’ (Leenders & Prusak, 1999). The extension of the SC concept of 
one centred on the individual, to one centred on the firm has, to date, not been critically 
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appraised. Instead, current research is focused on assessing the applicability of existing 
SC theories to the corporate environment, which is the case with this research. 
 
Polanyi’s (1944) proposition that social relations and status have always played a central 
role in economies, both past and present, and the suggestion from the economic 
rationalists (Becker, 1996) that SC could explain apparent non-rational behaviour, is a 
lead into the apparent irrational behaviour of today’s markets. The growing gap between 
a firm’s market valuations in relation to its accounting book value is an example of what 
one might consider irrational market behaviour. Could CSC help explain such behaviour 
in the same way that Becker proposed for SC and economic rational choice?  
 
Theories on IA as an explanation for the growing market-to-book gap are numerous. 
Sveiby & Risling’s (1986) early interpretation of IA into the components of HC, INC and 
EC has led to a preponderance of related theories on how intangibles might impact a 
firm’s market performance. The phenomenon has also generated a theme of research 
around value relevance for accounting researchers (Ball, 1992; Collins, Maydew et al., 
1997; Lev & Zarowin, 1999). Driven by the potential for traditional accounting reports to 
become irrelevant to investors seeking stock market returns, the value relevance research 
has spawned several theories relating certain intangibles like R&D and advertising to 
share market performance. IC and accounting researchers have largely been focused on 
formulations of intangibles that only obliquely include SC. What is clear is that 
intangibles do not fall into ‘neat buckets’ that are easily definable and independent of 
each other; hence the use of the intangible approach to the formulation of CSC for this 
research. CSC in this research is largely a lens through which intangibles are viewed, one 
which incorporates the concepts of structural SC, IC and corporate reputation. In this 
research, CSC was constructed to be closely related to corporate reputation, the key 
difference being the structural SC attribute on which the CSC construct is built. 
 
The CSC concept proposed in this thesis was characterised partially by how a firm is 
positioned in the network of alliance relationships that constitutes a marketplace. The 
rapid growth in the number of alliances a typical firm is now involved in may redefine 
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the boundaries of the firm. Early theory of the firm researchers proposed that firm 
boundaries are dictated by transaction economics (Williamson, 1981). That is, cost will 
dictate whether a product is made inside or outside the firm. Resource-based views of the 
firm (Barney, 1991) broaden the view to incorporate any distinguishable resource that a 
firm may have, be it a unique competency, knowledge, business relationship or 
reputation.   
 
SN researchers have proposed their own theories of markets and firms by viewing the 
marketplace as a social structure of interacting firms (White, 1981). In essence, CSC 
researchers are less concerned with identifying the boundaries of the firm and more 
concerned with the connectivity between firms. Principally, CSC researchers are 
concerned with how SC can move from inside firms to between firms then out into the 
marketplace.  
 
This research thesis provides empirical evidence for the impact of CSC in the 
marketplace as described in Section 5.4.2. The evidence goes beyond simply identifying 
specific connections between firms, being the structural aspects of a firm’s SC. It also 
assesses the RES, HC, INC and financial soundness aspects of a firm’s SC. Broadening 
the lens on what constitutes CSC has provided the opportunity for this research to 
comment on theories drawn from the interdisciplinary fields of economics, sociology and 
business. The research also adds empirical support to the newer research themes around 
IC and corporate reputation by identifying interaction effects between IC components and 
financial soundness in particular, as described in Section 5.5. 
 
6.2.2 Research Questions 
 
The key aim of this research was to determine the impact of CSC (and its component 
parts) on firm performance. In addressing this key aim, a formulation for CSC was 
developed through a compilation of the concepts of structural SC, IC and corporate 
reputation. Through the use of CSC as a lens for viewing a firm’s intangibles, several 
important sub-components of the CSC formulation were exposed. These include a firm’s 
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market CENT, RES, IC, HC and financial soundness. Therefore, an extended aim for this 
research was to identify the differential impacts of the CSC sub-components on firm 
performance. The CSC sub-components, together with the three firm performance 
dimensions of ROI, TobQ and TSR, provided an empirical interpretation of the impact of 
CSC on firm performance. 
 
Five hypotheses were developed relating elements of CSC, namely CENT, RES, HC, 
INC and financial soundness, to firm performance: 
 
H1: Centrality is positively associated with firm performance 
H2: Absorptive capacity is positively associated with firm performance 
H3: Human capital is positively associated with firm performance 
H4: Internal capital is positively associated with firm performance 
H5: Financial soundness is positively associated with firm performance 
 
The CSC formulation used for the empirical research incorporated within it concepts of 
structural SC, IC and corporate reputation. As a by-product of this research, each of the 
above concepts was also assessed for their individual relationship to firm performance, in 
the process of assessing the overall relationship between CSC and firm performance. 
 
Empirical research on intangible concepts like IC, corporate reputation and CSC is still in 
its early stages, with the acquisition of suitable and reliable data for such research being 
the major constraint. The study of the interaction effects between the principal factors has 
only been attempted by a handful of researchers. As described in Section 5.5 of this 
research, interaction effects were used to further explore unexpected outcomes from the 
hypotheses tests. The major interactions of interest related to a firm’s financial 
soundness. The results of this research are largely in agreement with corporate reputation 
researchers, who have found that financial performance is a dominant factor in how a 
firm’s reputation is perceived (Brown & Perry, 1994). 
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6.2.3 Methods 
 
A main barrier to the conduct of empirical research on the intangible aspects of a firm’s 
performance has been access to appropriate data. Intangibles are not regularly or 
consistently reported by firms. Empirical research in the corporate sector has largely been 
restricted to where data has been available, for example, R&D or advertising expenditure 
for selected sectors in the Compustat database (Hand & Lev, 2003) or to data acquired 
through surveys. Also, studies for SC have largely relied on survey data. Both of these 
approaches are limiting in terms of the depth and breadth with which intangibles can be 
studied. 
 
CA is an alternative approach to acquiring data for the study of intangibles. One of the 
benefits of CA is that the research method is non-intrusive, in that data is drawn from pre-
published sources and therefore can be conducted to the breadth and depth that the 
available data allows. The drawback with CA is that it is labour intensive, requiring 
researchers to code data from large textual sources, with the attendant risk of human bias 
being introduced into the codification. As a consequence, content analyses have typically 
been restricted to a limited source of textual information, like company annual reports 
(Guthrie et al., 2004).  
 
For this PhD, an innovative computer-supported CA technique was devised to capture a 
majority of the data required for the empirical research. The use of a commercial news 
aggregation service, Factiva, and a standard taxonomy of terms for the search, allowed 
variables for intangible constructs to be derived from a relatively large sample of firms 
(n=155). Data indices for joint venture or alliance activity, R&D activity, HC, INC and 
EC were all developed using this CA approach. 
 
The key benefit of the computer-supported approach was the absolute consistency of the 
codification approach. Once the standard taxonomy of terms was established, the 
sourcing of the relevant articles was consistently reproducible. The perceived weaknesses 
of computer search approaches has been with the accuracy achieved compared to human 
 227
coders. This weakness still exists, but is being addressed by the rapid technological 
developments in the area of computerised searches.  
 
The snowball sampling approach used followed the conventional sampling approach for 
the study of networks. The snowball sampling approach calls for a core sample of actors 
to be identified. The sample is then built up through identifying actors connected to this 
core group, and then actors connected to this second group and so on. For this research, 
the ITS sector was selected for the empirical research. Data sources included the Factiva 
news sources and the ComputerWire IT contracts database. A four-year period from 2001 
to 2004 was chosen for the analysis. Financial data was taken from the Compustat 
database. A core sample of systems integrators was chosen from the ComputerWire 
contracts database. A sample of the ITS marketplace was then built up through 
identifying joint venture or alliance relationships with this core group using the Factiva 
news service. A SNA measure was then calculated to derive a centrality measure for each 
firm in the sample. 
 
Indices for the IC components of HC, INC and EC were developed through counting 
news stories derived from the Factiva news service. The concept of IC ‘liabilities’ was 
operationalised through the incorporation of ‘bad news’ stories into the index. 
 
Financial soundness was operationalised using the Zscore, devised to assess a firm’s 
susceptibility to bankruptcy. This index, along with the firm performance measure of 
ROI, TobQ and TSR were sourced from the Compustat database. 
 
A confirmatory factor analysis technique was used to validate the analytical path model 
developed. The results confirmed the proposition that the concepts of market CENT and 
EC could be interchangeable. Therefore, the EC variable was dropped from the analysis. 
A stepwise multiple regression analysis was used to test the hypotheses. Controls were 
introduced for firm size, firm profitability and sub-industry sector (software and non-
software firms).  
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In summary, a key innovation in this PhD was the use of a computer-supported CA 
method, which facilitated a substantially larger sample of firms for analysis, which in turn 
provided a stronger statistical base for the results achieved.  
6.2.4 Research Findings 
 
This section summarises the key findings arising from this research, which answer the 
key research question posed: What impact does CSC have on firm performance? The 
research findings reported in the previous chapter indicate that CSC does have an impact 
on firm performance. CSC is value relevant in terms of firm performance measures as 
diverse as ROI, TobQ and TSR. In particular, higher levels of CSC can significantly 
enhance a firm’s TSR. However, CSC falls short of fully explaining the growing gap 
between market and book values. For the TSR firm performance measure, CSC was able 
to explain only around 14% of the variation, compared to 70% for TobQ and 85% for 
ROI. 
 
The second research question asked was: What impact do the elements of CSC have on 
firm performance? The results of the hypotheses tests were: 
 
H1: Centrality is positively associated with firm performance (supported) 
H2: Absorptive capacity is positively associated with firm performance (not supported) 
H3: Human capital is positively associated with firm performance (supported) 
H4: Internal capital is positively associated with firm performance (not supported) 
H5: Financial soundness is positively associated with firm performance (supported) 
 
Together with the post hoc analyses of the unsupported hypotheses, the results reported in 
this PhD provide the following response to this question. Financial soundness is a critical 
CSC component when predicting future firm performance. The only exception is for 
large, profitable or non-software firms when predicting TSR performance. For these 
particular firms, factors other than financial soundness can dictate their TSR 
performance. The impacts of CSC elements on firm performance are now summarised in 
the following three observations. 
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 First, a firm’s market centrality should be considered a strategic investment. The 
relationship between market centrality and performance will differ depending on the 
circumstances of the firm. For those firms in the software sector, building alliances which 
improve on the firm’s market centrality will have positive effects on the firm’s TSR. 
However, large or profitable firms may not necessarily see the same returns for 
developing a more central position in the market. This is particularly so for firms not in 
the software sector. For these firms, the inference is that many could be over-allianced 
and therefore limited in their ability to innovate for new growth. Additional alliances 
would act as ‘handcuffs’ limiting independent action, which the market would interpret 
negatively. 
 
Second, a firm’s investment in HC will be beneficial for both accounting-based measures 
(ROI) and market-based measures (TSR). For firms in a poor financial position, 
investments in HC are more critical than for firms in a better financial position. In fact, 
for firms in a loss-making situation, investments in HC are arguably the only viable 
options to move out of this situation. 
 
Third, related to the above, investments in R&D and INC are inherently costs to the 
business and therefore negatively impact on firm performance. Investments in R&D will 
have shorter-term negative impacts on ROI, whereas INC investments will negatively 
impact the more market-focused TobQ and TSR performance. These negative effects, 
however, can be moderated by financial soundness. For those firms in a financial position 
to afford investments in R&D and INC, the firms’ performance can be positively 
impacted. In contrast, firms in poorer financial positions who invest in R&D and/or INC 
that they potentially cannot afford will be penalised by the market. 
 
In terms of the normative literature, the finding that CSC positively impacts on firm 
performance finds substantial support. As a firm IA, support from theoretical bases as 
diverse as the resource-based view of the firm (Barney, 1991), SC as an economic 
resource (Bourdieu, 1986) and SC prompting instrumental action (Coleman, 1990; Lin, 
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1982), can be found. The degree of influence on firm performance, as established in the 
sample of firms tested, falls short of what these theories predict for explaining the 
growing gap between market and book values. However, the results are consistent with 
Bond & Cummins (2003), who built comprehensive econometric models to try and 
predict the impacts of intangibles on share values. Like this research, intangibles added 
moderate explanatory power to market value predictions, but still left the larger part of 
the explanation to random share price noise effects. 
 
The critical importance of the financial soundness element of CSC is mimicked by 
research on corporate reputation. Several researchers identified the issue of a firm’s 
financial performance heavily influencing how a firm’s reputation is assessed (Brown & 
Perry, 1994; Fombrun & Shanley, 1990; McGuire et al., 1990). However, the empirical 
results from this research identified situations where good financial soundness did not 
necessarily result in good TSR, as shown in Table 20. 
 
The empirical findings around the different effects of market centrality on firm 
performance find support from both the centrality as a benefit theory (Coleman, 1990; 
Lin, 1982) and centrality as a liability theory (Cohen & Prusak, 2001; Florida et al., 2002; 
Knoke,1999; Leenders & Gabbay, 1999; Locke, 1999). Other studies have found that the 
impact of centrality is related to other attributes of the firm. Rowley et al. (2000) found 
closed networks were beneficial for the mature, lower growth steel industry, whereas 
open networks were more beneficial to the higher growth semiconductor industry. This 
research also finds a similar industry effect between the software and non-software 
industry sectors.  
 
As reported in Section 5.4.2, the positive impact of investments in HC finds substantial 
support in the literature (Hitt, Bierman, Shimizu, & Kochhar, 2001; Johnson, 2002) and 
the interaction between SC and HC (Coleman, 1988; Florin, et al., 2003). The interaction 
effects between SC and financial capital have also been studied by Florin et al. (2003). 
Interaction effects between CENT and RES have been studied by Tsai (2001). The 
moderating effects of financial soundness on other CSC elements like INC and RES are 
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interesting findings from this research. The methodological approach in the study of these 
interaction effects is, however, well established (Aiken & West, 1991). 
 
In summary, a theoretical basis can be identified for the reported findings in this research. 
The alignment of the results achieved with the underpinning theories adds a degree of 
validity to the methodological approach taken. The result provides a cautious 
endorsement to the methods employed, in particular, the use of computer-assisted CA 
techniques. The research contributes to the evaluation of the theoretical literature by 
providing empirical support to the claims. The research was able to identify to what 
degree the CSC elements like CENT, RES, HC and INC and financial soundness could 
impact the different firm performance measures of ROI, TobQ and TSR. The relative 
impacts of firm size, profitability and industry sector were also identified.  
 
6.3 Limitations of this Research 
 
The use of electronic CA techniques has been instrumental in enabling the study of CSC 
and firm performance across a relatively large sample of firms. This facility has led to 
several findings of interest for both the social sciences and IC research communities. 
However, along with the benefits they provide, new research techniques come with 
limitations. Several of these limitations are now explained.  
 
Two limitations are related to the CA method. First, a limitation with CA techniques is 
the validity and authenticity of the content being analysed. Business reporters are used for 
reporting on CSC attributes of the firms. The quality and accuracy of the reporting of 
individual articles is questionable. Firms with a strong media following are less likely to 
be impacted by a wayward reporter, as the weight of accurate reports will mask 
inaccurate reports. However, firms with a low level of media coverage could be 
susceptible to a single inaccurate report.  
 
Second, when addressing the IC attributes of a firm, in particular, the INC and HC 
elements, the CA can only provide what has been made visible by reported media 
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articles. This may be impacted by a firm’s public affairs policies and therefore will not 
accurately represent a true picture of the firm’s INC and HC. In addition, the reported 
aspects of HC and INC are limited to newsworthy elements like senior executive 
movements or competitive intelligence stories and do not address less newsworthy 
elements like staff qualifications or a successful internal business process. Again, these 
limitations are likely to be greater for firms with a modest or non-existent media 
following. 
 
Beyond CA, four other limitations of this research were identified. First, the inadequacy 
of the R&D proxy for AC was a limitation. AC is related to the ability of a firm to learn 
quickly. For industry sectors that are R&D-intensive, this may indeed be an effective 
proxy for AC. However, the global ITS sector is not homogenous in terms of R&D. 
While the semiconductor sub-sector may display the characteristics of an R&D-intensive 
sector, the nature of research in the software sector, which comprises the major AC in the 
ITS sector, could relate to competency certification levels or even staff turnover, rather 
than R&D expenditure. 
 
Second, limiting the scope of the sample to publicly listed IT firms on the US stock 
exchange provides a limitation on how relevant this research is to firms in other sectors, 
that is, smaller, unlisted firms or firms that are not listed in the USA. In effect, this study 
is restricted to firms that have at least reached the level of maturity required to be 
publicly listed. It should also be noted that the time frame chosen for the sample firms did 
not totally avoid the negative impacts of the dotcom bust. At least for the first two years 
of the sample (2001-2002), the average earnings for the sector were still in loss-making 
territory. This would be considered somewhat abnormal for other industry sectors. How 
relevant this research is for start-up firms in the sector is open to question. The ability to 
generalise the results to other industry sectors could be limited to some extent, given the 
view of the IT sector being more growth- and services-oriented compared to more 
traditional sectors. The dotcom bust, however, signalled a maturing of the IT industry as 
the sector experienced its first real recession. This fact, along with the mix of 
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manufacturing and services firms contained in the sector, argues for an increased ability 
to generalise these results across to other sectors. 
 
Third, the relatively brief window from which the sample was drawn (2001-2004) did not 
facilitate longitudinal analyses. Without longitudinal analyses, the relationships identified 
could only be considered associations, rather than cause and effect. 
 
Fourth, another important contributor to a firm’s CSC that is missing from this research is 
a firm’s clients. The sample used was largely limited to the supply side of the market. 
While how firms relate to alliance partners is an important CSC attribute, the inclusion of 
clients into the sample could have provided a more powerful assessment of a firm’s CSC, 
and for that matter the CSC of potential clients. 
 
In summary, this research has in many ways pioneered several novel research 
methodological approaches in looking to provide some empirical results in a field where 
non-empirical contributions have dominated. The computer-assisted CA methods 
employed provided some early results on what is possible in terms of tapping into a larger 
source of data for the study of areas like CSC, IC and corporate reputation. The current 
and perceived limitations of the approach have been articulated here as an indication of 
how these methods could be further improved for the benefit of other researchers in this 
field. 
 
6.4 Implications of this Research 
 
This section is divided into three sub-sections. Section 6.4.1 identifies potential 
implications for theoretical research. Section 6.4.2 offers some potential implications for 
practice. Finally, Section 6.4.3 describes potential implications for research methods. 
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6.4.1 Implications for Theory 
 
Without empirical support, the normative research in the SC and IC fields can appear 
one-dimensional, promoting a particular component of CSC and/or IC without being able 
to establish empirically what potential trade-offs or interactions between the different 
CSC or IC factors might have. For example, the normative IC research largely theorises 
only the positive impacts of HC, INC and EC. This research identifies negative 
relationships for INC that are not espoused or predicted by these theories. The interaction 
effects between the different IC components have only been lightly addressed by the IC 
theorists. The interaction of IC elements and financial soundness has also been largely 
ignored by IC theorists, who have, on the whole, studied IC as the complement of 
financial assets. 
 
The field of SC research is more mature than that of IC and is, therefore, better supported 
by empirical research. The incorporation of the IC elements of HC and INC adds an 
additional dimension to the field. While the interaction between SC and HC has been 
addressed by SC researchers, the concept of a firm’s INC is new. The differential results 
achieved for centrality both reinforce the different theories as to what constitutes strong 
SC and add an additional context within which these theories apply. In particular, the 
industry sector, firm size and profitability effects found could facilitate more specific 
theories as to in what conditions the different forms of SC are beneficial or not. 
 
As identified in the literature review, the intersection between the fields of IC and SC has 
hardly been researched. This research has identified a strong empirical connection 
between the SC and IC that the respective schools of thought could collaborate on. Also, 
this research has implications for research on branding and corporate reputation. 
Corporate reputation researchers have already identified the reputation effects of financial 
performance. This research adds the impacts of the interaction between financial 
performance and other corporate reputation attributes like RES, HC and INC. The 
corporate reputation researchers are similarly limited by data to survey methods. The 
annual Fortune magazine survey of most admired firms provides the source for much of 
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the corporate reputation research. The computer-supported CA methods used in this 
research are equally relevant to corporate reputation researchers. The opportunities for 
substantially extending the scope of corporate reputation research, in support of more 
predictive theories for corporate reputation enhancement, are afforded by this research. 
 
6.4.2 Implications for Practice 
 
The implications for this research on practice are significant, especially for those firms in 
the global IT sector. The implications are presented first in terms of business practice, 
and then research practice in Section 6.4.3.  
 
The global IT sector is arguably one of the most networked of industry sectors. The 
dotcom bust was the first time the industry had experienced a substantial recession, 
signalling maturation from a start-up growth sector to a maturing industry sector. 
Management practices now needed to be adapted from a situation where growth was 
almost guaranteed, to one where growth and prosperity have to be earned in an 
increasingly competitive and global marketplace. The global ITS market has also been 
traditionally characterised by rapid growth in market valuations. First Microsoft and now 
Google can claim market valuations that exceed industrial stocks that have existed for 
generations. These valuations are also many times the size of the book values of these 
firms, making an understanding of what contributes to a growing market-to-book gap 
critical. The less glamorous end of the sector is populated by many unprofitable firms 
with languishing share prices. The need to understand the impact of intangibles like CSC 
is therefore significant for the global IT sector. 
 
An initial contribution to practice of this research is the recognition of how the benefits of 
CSC accrue to different firms in the sector. The larger, more mature firms in the sector 
have seen their share prices stagnate despite posting consistent profits. This research 
indicates that for these firms, financial soundness does not necessarily correlate with 
improved TSR as shown in Table 20. One interpretation of these results is that these 
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firms may have reached a plateau, and the share market cannot identify future sources of 
growth. 
 
In terms of market centrality, the research indicates that software firms can benefit from 
building a larger number of alliances and becoming more centrally connected in the 
marketplace. However, the reverse is true for the larger, more established firms in the 
non-software sectors. These companies can be penalised for being over-connected, 
potentially signalling that they are locked into a suite of alliances that would ultimately 
limit their capacity to innovate and grow. 
 
For the smaller, potentially loss-making firms, the research indicates that investments in 
HC are potentially the only investment strategy that could result in improvements in 
profitability and shareholder return. Investments by such firms in R&D or INC 
developments are likely to depress shareholder value and therefore should be minimised 
in favour of HC investments. For the larger, more established firms, investment in HC is 
beneficial for both ROI and TSR. 
 
Another important contribution to practice related to the above is that investments in 
areas like R&D and INC are only beneficial to those firms who have the financial 
capacity to afford it. Firms that don’t appear to have the financial resources to support the 
level of investments they are making in R&D and/or INC would be penalised in the 
market, with lower TSR and TobQ performance. 
 
Overall, the research provides specific guidance on how firms can improve their 
performance through appropriate investments in CSC. However, the guidance in terms of 
TSR is guarded, as the research also identifies that there are many factors outside the 
confines of CSC that can impact TSR. Most of these factors are still unknown and, in 
fact, could be attributable to random noise effects, beyond the control of firm 
management. 
 
 237
6.4.3 Implications for Research Practice 
 
The third area of contribution is research practice. Computer-supported CA was always 
an attractive proposition for CA researchers, given the labour-intensiveness of the 
practice. Until recently, computer-based textual analysis lacked the human level intellect 
needed to effectively categorise concepts from raw text. This is now changing as search 
technologies become capable of identifying concepts within text beyond keyword 
matching. These intelligent search technologies will provide increasing utility to CA 
researchers, promising to unlock a vast range of textual source data for researchers that 
was previously beyond manual CA practices.  
 
This research has demonstrated that computer-supported CA, used in the right 
application, can now be a viable tool. The technology is still short of achieving human 
level understanding of raw text, but when used to identify single concepts within a single 
document, as was the case with this research, the potential to process vast sources of 
textual material now becomes possible. The implications are substantial. Textual sources 
available through the Internet are growing exponentially. This rich pool of data far 
exceeds current sources of research data held in numerical form in databases. For 
qualitative research topics, computer-supported CA can now increase the size of the 
sample bases that can be drawn on, potentially providing higher statistical validity to 
results achieved. Qualitative research topics, like the study of SC, that have been 
constrained by a lack of data, are now within reach.  
 
6.5  Opportunities for Further Research 
 
In terms of future research directions there is a paucity of empirical research studies in 
the areas of SC and IC in comparison to theoretical studies. This is possibly a reflection 
of the maturity of research in these fields. Specific recommendations are provided below. 
 
First, the sample period for this research was relatively short. The results of the research 
could be reinforced or otherwise by increasing the sampling period over a longer period, 
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while controlling for the increase in media intensity over time. Individual case studies 
could also be used, where firms could be individually surveyed for CSC elements to 
complement the media derived information. A longer sample period might facilitate 
longitudinal studies. For example, research on the life cycle of firms, from start-up to 
establishment and decline could significantly contribute to an understanding of how CSC 
evolves with the life cycle of a firm and its interdependency with firm performance 
measures. The IT industry in particular, is characterised by fast start-ups, rapid 
establishment and often fast decline of firms. Some high profile examples include Digital 
Equipment, Data General and Compaq. Other established firms like IBM, Microsoft and 
even Yahoo have had to re-invent themselves a number of times to continue to thrive. 
Has CSC played a role in this reinvention? 
 
Second, for the IC researchers, the negative relationship between INC and firm 
performance was unexpected, and perhaps the first time that such a relationship has been 
empirically identified. Further empirical studies might verify or otherwise this finding. 
 
Third, the negative relationship between RES and firm performance was also unexpected. 
It has previously been indicated that this may be due to the ineffectiveness of R&D as a 
proxy for AC for non-R&D-intensive sectors. Further, studies using alternate proxies for 
AC might provide a more appropriate proxy for these industry sectors. For example, 
levels of competency certification, or levels of staff turnover and/or internal staff 
transfers might also be useful proxies for AC. A longer sample period may also help 
explain the negative impact of R&D on ROI. Perhaps the benefits of R&D in the IT&T 
sector require a longer period than that sampled to materialise. 
 
This research has provided one interpretation of a CSC construct for empirical 
investigation. There can be many interpretations as to how CSC might be constructed. A 
fourth opportunity therefore exists for the conduct of empirical studies with alternate 
constructs for CSC that might contribute to a more robust understanding of its impact on 
firm performance.  
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A fifth opportunity exists in terms of methodology, to further explore the utility and 
validity of modern computer-supported CA approaches. This research has relied on the 
empirical results obtained to argue for the validity of the approach. However, 
methodological research comparing the different computer-supported CA processes with 
manual processes might add useful insights into the current limitations of the approach, 
compared to the status quo. Methodological research could be undertaken to help put 
some practical boundaries on the viable use of the different computer-assisted CA 
technologies. Additionally, a methodology for assessing the utility of new search 
technologies, in terms of utility and validity, would be valued by researchers using CA.  
 
6.6 Conclusions  
 
This research set out to discover the impact of CSC on firm performance. While a rich 
source of theoretical and normative research exists, the paucity of empirical research on 
the topic provided few leads as to how to operationalise the concept of CSC in order to 
study its impacts. This ambitious undertaking required a theory for CSC to be formulated, 
building on complementary theories for SC, INC and corporate reputation. Some 
innovative methods needed to be developed to both access source data for the research 
and then generate models that could be tested in a statistically rigorous manner. The use 
of SNA techniques enabled alliance network dimensions to be studied using mature and 
tested approaches.  
 
The results achieved found theoretical support, adding a degree of validation to the 
methods adopted. Some unexpected results were also investigated, finding viable 
explanations in the interaction effects between the main variables. As with any research 
of a pioneering nature, limitations exist in terms of the degree to which the approach can 
be verified and validated by others. The use of computer-assisted CA comes with the 
limitation of data sources that are less controlled and verifiable than, say, traditional 
survey approaches.  
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The implications from this research are substantial. The empirical findings provided 
additional precision to the underlying theories. For example, the identification of which 
components of CSC to exercise for different firm situations in enhancing firm 
performance is more specific than has previously been possible. The successful use of 
computer-assisted CA techniques provides cautious encouragement for other researchers 
to similarly tap into textual resources that had previously been unobtainable. 
 
This research has hopefully been just an initial tentative step along the path to gaining a 
full understanding of the beneficial impacts of CSC on firm performance. It is hoped that 
other researchers will adopt and improve on some of the methods pioneered in this thesis, 
to provide the much needed empirical support to the foundational theories for CSC, IC 
and corporate reputation. Ultimately, it will be the timely and specific guidance provided 
to business leaders, through continuing research on CSC, which will help firms of the 21st 
century thrive and prosper.  
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Appendix A – Definition of Key Terms 
 
Absorptive Capacity (AC) 
Working Definition: 
A measure of a firm’s ability to value, assimilate and apply new knowledge. It is studied 
on multiple levels (individual, group, firm, and national) (Cohen & Levinthal, 1990). 
 
Corporate Reputation 
Working Definition: 
The general opinion of the investing public towards a firm in the marketplace. 
Related Terms: 
Market Perception; Image 
 
Corporate Social Capital (CSC) 
Working Definition:  
The set of resources, tangible or virtual, that accrue to a corporate player through the 
player’s social relationships, facilitating the attainment of goals (Leenders & Gabbay, 
1999). 
Related Terms: 
External Structure; Relational Capital; External Capital (EC)  
Relational capital is often used synonymously with social capital (SC). More recently the 
term has been used to delineate ‘business’-related contexts from ‘civic’ contexts for SC 
(Bueno & Salmador, 2004). In this report SC is used to refer to both civic and business 
contexts.  
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Human Capital (HC) 
Working Definition: 
Competence and capability of employees of the firm. Involves the capacity to actively 
make use of a competency (Sveiby, 1997). 
Related terms: 
Employee Competence 
 
Intangible Market Performance 
Working Definition: 
The difference between a firm’s share market valuation and its net tangible asset 
valuation. 
Related terms: 
Market Value Add (MVA); Organisational Capital Performance; Intangible Asset 
Performance; Intangible Performance; Intellectual Capital Performance 
There is some argument as to whether it is accurate to attribute the full gap between 
market and book values to intangibles. For example, Hand and Lev (2003) have 
developed a specific definition of intangibles for their research and go on to claim that 
intangibles are not able to fully explain the gap between market and book values. For this 
research the definition of intangibles is left to fully describe the market-to-book gap, even 
if the elements of intangibles are left unspecified. 
 
Internal Capital (IC) 
Working Definition: 
An organisation’s internal processes, systems and procedures, including patents, 
concepts, models and administrative systems (Sveiby, 1997). 
Related terms: 
Internal Structure; Structural Capital; Organisational Capital 
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Structural Social Capital 
Working Definition:  
The elements of SC that relate to linkages between individual actors. Does not contain 
potential status elements that relate to the actors themselves, rather than the links between 
actors. 
Related terms: 
Network Centrality; Centrality (CENT) 
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Appendix B – Pilot Study Results 
 
The following regression model was used by Lev and Zarowin (1999) and previously 
Ohlsen (1995) to examine the relevance of financial data by regressing stock price 
variation against earnings and book values: 
 
Pit = b0 + b1Eit +b2BVit + eit    t = 1980 – 2004* 
Where: 
 
Pit = share price of firm i in year t, 
Eit = earnings per share of firm i in year t, 
BVit = book value per share of firm i in year t, 
eit = other value relevant information of firm i in year t, independent of earnings and book 
value. 
* data for the first 5 months of 2004 only. 
 
Data for S&P 500 firms was drawn from Datastream for the analysis. The following table 
identifies the changing composition of the industrials and metals (I&M) and information 
technology and telecommunications (IT&T) industry sectors within the S&P 500 over the 
period of the study: 
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Figure 44 – Changing Composition of S&P 500 
 
Figure 44 indicates that over the period of study the IT&T sector grew from 5% of the 
S&P 500 to 18.6%, while the I&M sector grew from 12.8% to 17.8%.  
 
The explanatory power of the regression model is measured by the R2 for each year for 
the IT&T and I&M sectors. A regression of the yearly R2 over time identifies the 
direction and size of the trend in relevance/irrelevance of earnings and book values to 
stock prices. 
 
The results of the regression analyses are shown in the following table and graphs: 
 
Year IT&T R2 I&M R2 
1980 0.962 0.993
1981 0.828 0.977
1982 0.823 0.615
1983 0.695 0.743
1984 0.767 0.858
 261
1985 0.674 0.715
1986 0.713 0.844
1987 0.292 0.512
1988 0.898 0.741
1989 0.744 0.789
1990 0.824 0.58
1991 0.87 0.592
1992 0.53 0.466
1993 0.537 0.571
1994 0.623 0.62
1995 0.688 0.635
1996 0.362 0.616
1997 0.562 0.774
1998 0.648 0.545
1999 0.646 0.445
2000 0.04 0.304
2001 0.272 0.546
2002 0.499 0.636
2003 0.455 0.67
2004 0.578 0.674
                      Table 22 – R2 for IT&T and I&M Sectors 
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Figure 45 – IT&T Sector 
Rt2 = a + b(Timet) + ct    t = 1980 – 2004* 
 
Rt2 = Adjusted R2 for year t 
Timet = year variable 
* First 5 months of 2004 only. 
 
Total Sample a b R2 
R2 39.147 -0.019 0.455 
 ( t=4.667  ) (  t=-4.582 )  
 
For the IT&T sector, the results show a weakening association between market valuations 
and earnings plus book values as measured by a decreasing yearly R2 from 1980 to 2004. 
From an R2 in 1980 of 0.96, a decreasing trend sees R2 values currently around 0.50, i.e. 
earnings and book values explain only about 50% of the variation in stock market 
valuations.  
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Figure 46 – I&M Sector 
Rt2 = a + b(Timet) + ct    t = 1980 – 2004* 
 
Rt2 = Adjusted R2 for year t 
Timet = year variable 
* First 5 months of 2004 only. 
 
Total Sample a b R2 
R2 -0.013 25.9 0.311 
 ( t= 3.528 ) (t= -3.438  )   
 
For the I&M sector, the results show a weakening association between market valuations 
and earnings plus book values as measured by a decreasing yearly R2 from 1980 to 2004. 
From an R2 in 1980 of close to 1.0, a decreasing trend sees R2 values currently around 
0.65.  
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Despite the difference in tangible asset bases between the IT&T and I&M sectors, both 
show a significant decreasing association between earnings plus book values and firm 
market valuations. This result is consistent with those found by Lev and Zarowin 
(1999)39, extending their period of study by eight years and reinforcing the claim that the 
above phenomena have been present since the late 1970s. 
  
 
 
39 Lev and Zarowin’s (1999) study covered all industry sectors and over 5000 firms. Their time co-efficient 
of  -0.22 is a marginally greater slope than the IT&T (-0.019) and I&M sectors (-0.013) found in this study. 
Appendix C – Factiva Fast Facts40  
 
“Factiva®, a Dow Jones & Reuters Company, provides essential business news and 
information together with the content delivery tools and services that enable professionals 
to make better decisions faster. Factiva’s unrivalled collection of more than 9,000 
authoritative sources includes the exclusive combination of The Wall Street Journal, the 
Financial Times™, Dow Jones and Reuters newswires and the Associated Press, as well 
as Reuters Fundamentals, D&B™, and Bureau van Dijk company profiles.  
 
Fast Facts about Factiva Content  
More than 9,000 sources from 152 countries in 22 languages, including more than 120 
continuously updated newswires. And, more than 900 sources are available on or before 
the date of publication. Features include: 
 
• More than 120 continuously updating newswires, including the exclusive 
combination of Dow Jones, Reuters, and The Associated Press. Factiva offers 
more than 500 wires, including Asia Pulse, Dow Jones-VWD, Agence France 
Presse, Agencia EFE and other industry, press release, and local newswires.  
 
• Same-day and archival coverage of The Wall Street Journal, The New York 
Times, Washington Post, The Globe and Mail, Financial Times, Les Echos, South 
China Morning Post, The Australian, Australian Financial Review, Sydney 
Morning Herald, Straits Times, Yomiuri Shimbun, Frankfurter Allgemeine 
Zeitung, The Irish Times and local newspapers from every corner of the globe.  
 
• Key television and radio transcripts include:  
BBC, ABC, CBS, NBC, Fox, CNN, NPR, and more.  
                                                 
40 Sourced from http://www.factiva.com/  
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 • Key magazines include:  
General business and industry must-read publications like The Economist, Forbes, 
Fortune, Time, Newsweek, Finanz & Wirtschaft, Satellite News, BusinessWeek, 
Focus, L’Express, The Bulletin, Far Eastern Economic Review and more.  
 
• Other content: 
Pictures from Reuters and Knight-Ridder, company reports, historical market 
data, and Web content – all surfaced alongside regular publications in a single 
search.” 
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Appendix D – Computer Wire Data Attributes 
 
Primary Vendor
Secondary Vendors
Client Name
Client's Vertical Industry
Deal ID
SIC Code
DUNS
Announcement Date
Signing Date
Start Date
End Date
Date Created
Date Modified
Contract Length (M)
Contract Type
Total Value of Contract ($m)
Bidding Process Type
Pricing Method
Competitive Bidders
IT Service Type
IT Solution Area
Description of Components
Signing Region
Signing State
Key Territories
Geographic Scope of Contract
Sub Contract?
Employees Transferred
Client Contact
Job Title
Attributes used in 
the analysis
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Appendix E – IT Software & Services GICS Descriptions 
 
GICS 451010 Internet Software & Services (319 firms): Companies developing and 
marketing internet software and/or providing internet services including online databases 
and interactive services, web address registration services, database construction and 
internet design services.  
 
GICS 451020 IT Consulting & Other Services (167 firms): Providers of information 
technology (IT) and systems integration services. Includes IT consulting and information 
management services. Also covers providers of commercial electronic data processing 
and/or business process outsourcing services, including companies that provide services 
for back-office automation. 
 
GICS 451030 Software (390 firms). This is further divided into three sub-categories. 
First, application software which covers companies engaged in developing and producing 
software designed for specialised applications for the business or consumer market. Also 
includes enterprise and technical software but excludes companies classified in the home 
entertainment software sub-industry. Second, systems software which covers companies 
engaged in developing and producing systems and database management software. Third, 
home entertainment software which covers manufacturers of home entertainment 
software and educational software used primarily in the home. 
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Appendix F – Compustat Variable Descriptions41 
 
Mnemonic TRFM 
Units Percentage 
This item represents the multiplication factor for calculating the total return to 
shareholders of any time period. 
Includes cash equivalent distributions along with reinvestment of dividends and the 
compounding effect of dividends paid on reinvested dividends. 
 
Mnemonic MKVAL 
Concept Calculation PRCCM*@VALUE 
(CSHOQ[@QTR(-3M)], 
CSHOQ[@QTR(-3M)-1]) 
Units Millions of dollars 
Market value is the monthly close price (PRCCM) multiplied by the quarterly common 
shares outstanding (CSHOQ).  
The MKVAL concept provides company-level information based upon the PRCCM for 
the company’s primary trading issue and multiplies it by the company’s shares 
outstanding. The common shares outstanding used in this calculation are those collected 
by Standard & Poors from the company quarterly reports. (It is also important to note that 
a three-month reporting lag on shares outstanding has been built into this concept, 
whereas the shares used in the calculation are the ones for the fiscal quarter, in effect 
three months prior to the monthly price used. If shares outstanding are not available for 
that quarter, the previous quarter figure will be used.) This concept is accessed using a 
company-level key (Ex: IBM).  
If common shares outstanding for the current quarter is not available, the value for the 
previous quarter will be used. This calculation will search up to two prior quarters. If a 
                                                 
41 Sourced from the Compustat access program, Research Insight, 
see http://www2.standardandpoors.com/portal/site/sp/en/us/page.product/dataservices_compustat/2,9,2,0,0,
0,0,0,0,3,2,0,0,0,0,0.html 
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company's CSHOQ is not available for any of these time periods, no market value will 
appear. 
To search for more than two prior quarters, use MKVALM.  
 
Note: MKVAL and MKVALM are both monthly market calculations, but MKVAL uses 
CSHOQ and MKVALM uses CSHOC. This is because two different data items are used 
between the two market value calculations and there could potentially be different values 
reported. For example, if a company has multiple issues of common stock, there can be a 
difference in the value obtained by these calculations. If an issue isn’t actively traded 
daily, that issue’s outstanding shares will not be included in the CSHOC value. If only 
the Cl A issue is actively traded, the value for CSHOC will reflect the Cl A issue only. 
By contrast, CSHOQ will include the sum of all outstanding common stock whether it is 
actively traded or not. In this case, MKVAL will differ from MKVALM. However, if the 
company actively trades both Cl A and Cl B, CSHOC will include both values, in which 
case MKVAL and MKVALM will have the same value. 
 
Mnemonic PSTKL 
Annual Data Item Number A10 
Units Millions of dollars 
This item represents the total dollar value of the net number of preferred shares 
outstanding in the event of involuntary liquidation (such as bankruptcy) multiplied by the 
per share involuntary liquidating value. 
This item includes: 
1. Company redeemable stock; and 
2. Preferred dividends in arrears. 
This item excludes: 
1. Subsidiary redeemable stock; and 
2. Preferred stock presented in current liabilities. 
When a company does not report a specific involuntary liquidation figure, the carrying 
value will be used. 
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Mnemonic DT 
Concept Calculation DLTT+DLC 
Units Millions of dollars 
This concept is the sum of total long-term debt, which is defined as debt obligations due 
more than one year from the company’s balance sheet date, plus debt in current liabilities, 
which is defined as the total amount of short-term notes and the current portion of long-
term debt (debt due in one year). 
 
Mnemonic AT 
Data Item Number A6 
Units Millions of dollars 
This item represents current assets plus net property, plant and equipment, plus other 
non-current assets (including intangible assets, deferred items and investments and 
advances). 
Total liabilities and stockholders’ equity represents current liabilities plus long-term debt 
plus other long-term liabilities plus stockholders’ equity. 
 
Mnemonic ROI 
Concept Calculation (IBCOM/ICAPT)*100 
Units Percentage 
Return on investment is income before extraordinary items – available for common, 
divided by total invested capital, which is the sum of the following items: total long-term 
debt; preferred stock; minority interest; and total common equity. This is then multiplied 
by 100. 
 
Mnemonic ZSCORE 
Concept Calculation 1.2*(WCAP/AT)+1.4*(RE/AT)+ 
3.3*(EBIT/AT)+.6*(@VALUE 
(PRCCF*CSHO,CEQ)+PSTK)/ 
(AT-CEQ-PSTK)+.999*(SALE/AT) 
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This concept is a bankruptcy prediction model developed by Edward Altman at New 
York University.   
If a value less than 1.81 is returned, then there is a high probability of bankruptcy. 
If a value greater than 3.0 is returned, then there is a low probability of bankruptcy. 
This item is designed to forecast failure in the short term (up to two years). 
 
Mnemonic SALE 
Annual Data Item Number A12 
Units Millions of dollars 
This item represents gross sales (the amount of actual billings to customers for regular 
sales completed during the period) reduced by cash discounts, trade discounts, and 
returned sales and allowances for which credit is given to customers. 
This item is scaled in millions. For example, the 1999 annual sales for GM is 
173,215.000 (or 173 billion, 215 million dollars). 
This item includes: 
1. Any revenue source that is expected to continue for the life of the company; 
2. Other operating revenue; 
3. Installment sales; and 
4. Franchise sales (when corresponding expenses are available). 
Special cases (by industry) include: 
1. Royalty income when considered operating income (such as oil companies, 
 extractive industries, publishing companies, etc.); 
2. Retail companies’ sales of leased departments when corresponding costs are 
 available and included in expenses (if costs are not available, the net figure is 
 included in non-operating income [expense]); 
3. Shipping companies’ operating differential subsidies and income on reserve fund 
 securities when shown separately; 
4. Finance companies’ earned insurance premiums and interest income for finance 
 companies (sales are counted only after net losses on factored receivables 
 purchased); 
5. Airline companies, net mutual aid assistance and federal subsidies; 
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6. Cigar, cigarette, oil, rubber, and liquor companies’ net sales after deducting excise 
 taxes; 
7. Income derived from equipment rental is considered part of operating revenue; 
8. Utilities’ net sales are total current operating revenue; 
9. For banks, total current operating revenue and net pretax profit or loss on 
 securities sold or redeemed; 
10. Life insurance and property and casualty companies’ net sales are total income; 
11. Advertising companies’ net sales in commissions earned, not gross billings; 
12. Franchise operations’ franchise and license fees; 
13. Leasing companies’ rental or leased income; 
14. Hospitals’ sales net of provision for contractual allowances (which will 
 sometimes include doubtful accounts); and 
15. Security brokers’ other income. 
This item excludes: 
1. Non-operating income; 
2. Interest income (included in non-operating income [expense]); 
3. Equity in earnings of unconsolidated subsidiaries (included in non-operating 
 income [expense]); 
4. Other income (included in non-operating income [expense]); 
5. Rental income (included in non-operating income [expense]); 
6. Gain on sale of securities or fixed assets (included in special items); 
7. Discontinued operations (included in special items); 
8. Excise taxes (excluded from sales and also deducted from cost of goods sold); and 
9. Royalty income (included in non-operating income [expense]). 
 
Mnemonic EPSPI 
Annual Data Item Number A53 
Units Dollars and cents 
This item represents basic earnings per share including all extraordinary items and 
discontinued operations as reported by the company. 
 274
The basic earnings figures should be reported by the company (as outlined in Accounting 
Principles Board Opinion No. 15) after the effect of conversion of convertible preferred 
stock, convertible debt and options and warrants that have been identified as common 
stock equivalents. 
Effective December 15, 1997, Federal Accounting Standards Board (FASB) rule 128 
requires companies to report basic and diluted EPS, replacing primary and fully diluted 
EPS. The change will affect financial statements issued after this date. 
This item, for banks, includes securities gains and losses. 
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Appendix G – Regressions with Interaction Effects 
 
Interaction Effects Method 
In addition to the main effects of corporate social capital (CSC) components on firm 
performance, multiple regression was used to test the interaction effects between 
independent variables. The interaction effects regression tests are an example of complex 
tests that cannot be adequately represented by simple, additive linear equation models 
(Aiken & West, 1991). The general form of the regression equations used in this thesis, 
inclusive of interaction effects, was of the general form: 
 
Y = b0A + b1B + b2X + b3Z + b4XZ + e 
 
Where Y is the dependent variable, A and B are control variables, X and Z are main 
effect variables, XZ is an interaction term and e is the error term.  
 
Interaction analysis has been used to investigate social capital (SC) effects on high 
growth ventures (Florin et al., 2003), and the impact of absorptive capacity (RES proxy) 
on centrality (CENT) (Tsai, 2001). Interaction analysis tests the impacts of the 
interactions between variables on a dependent variable when added as an additional 
independent variable into the regression equation. For example, a typical multiple 
regression equation like: 
 
Y = b1X + b2Z + b0 
Could be reformulated as: 
 
Y = b1X + b2Z + b3 XZ + b0 
 
to test the impact of the interaction between the variables X and Z on Y. 
 
The analysis of interaction technique follows Aiken and West (1991), who used 
interaction plots to analyse interactions. The method used was to: 
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1. Centre the data involved in the analysis. This was achieved by subtracting the 
mean value from each of the raw values such that the data is centred around the 
mean, which is ‘0’. 
2. Re-arrange the interaction regression equation as: 
 
Y = (b1+ b3 Z)X + (b2Z + b0) 
 
3. Plot Y vs X for selected values of Z. Typically the X values will range between + 
and – 1 standard deviation (s.d). The Z values chosen are typically Zlow = Zmean 
– 1 s.d.; Z medium = Zmean and Zhigh = Zmean + 1 s.d. 
 
4. Look for situations where there is a significant change in slope (either degree 
and/or direction) which might indicate that the interaction effect is moderating the 
main effects. For example, a significant negative effect found for X on Y may 
only hold for a given value of Z, i.e. Z is moderating the effect of X on Y. 
 
The new interaction variables are shown in Table 23.  
Table 23 – Interaction Variables 
Interaction Variables  
Zscore x CENT Financial soundness interaction with centrality 
Zscore x RES Financial soundness interaction with absorptive capacity/R&D 
Zscore x HC Financial soundness interaction with human capital 
Zscore x INC Financial soundness interaction with internal capital 
CENT x HC Centrality interaction with human capital 
 
 
The interaction effects previously identified in the literature (Florin et al., 2003) or 
proposed in this research were included in the regression effects along with the control 
variables and main effect variables. The formal regression tests conducted inclusive of 
the interaction effects were of the form: 
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PerfROI; 
PerfTobQ; 
PerfTSR = b0 + b1SIZE+b2IND+b3P_L +b4CENT + b5RES + b6HC + b7INC + b8ZSCORE + 
b9ZSCORExCENT+ b10ZSCORExRES+ b11ZSCORExHC+ b12ZSCORExIC + b13CENTxHC+e  
 
 
Each of the models achieved a significant F-statistic to the p < 0.01 level, with adjusted 
R-squareds highest for return on investment (ROI) prediction (0.846) and lowest for total 
shareholder return (TSR) (0.160). For the control variables, profitability was significant 
for all three performance measures. Firm size was significant for ROI and Tobin’s Q 
(TobQ). Industry sector had the weakest significance with only the relationship with ROI 
being significant. The regression tests for each of the three sub-samples of large 
firm/small firm; profitable firm/loss-making firm and software firm/non-software firm 
were still conducted as per the prior regression tests and the results included in the 
appendix in Table 24 through to Table 30. 
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Regression Tests with Interaction Effects Using the Full Sample 
Table 24 – Full sample – Unstandardised Coefficients 
 
PerfROI  
Coefficient Variables 
p-value 
PerfTobin’sQ 
Coefficient 
p-value 
PerfTSR 
Coefficient 
p-value 
Controls    
IND 26.840* 
(.012) 
9.690 
(.631) 
-22.245 
(.238) 
SIZE 0.168**
(.000) 
-0.376** 
(.000) 
-0.137 
(.105) 
P_L 212.843** 
(.000) 
34.207** 
(.003) 
101.843** 
(.000) 
Main Effects    
CENT -0.007 
(.851) 
0.164* 
(.014) 
-0.049 
(.461) 
RES -0.042+ 
(.086) 
-0.040 
(.262) 
-0.034 
(.445) 
HC 0.036 
(.160) 
0.021 
(.549) 
0.162** 
(.001) 
INC 0.014 
(.690) 
-0.060 
(.265) 
-0.095 
(.147) 
Zscore 0.279** 
(.000) 
0.608** 
(.000) 
0.197** 
(.000) 
Interaction Effects    
ZscorexCENT 0.000 
(.946) 
0.0006* 
(.043) 
-0.001** 
(.002) 
ZscorexRES 0.0001 
(.260) 
-0.0005** 
(.003) 
0.0006** 
(.002) 
ZscorexHC -0.0003* 
(.0406) 
-0.000 
(.885) 
-0.0007** 
(.006) 
ZscorexINC 0.0003+
(.077) 
0.001** 
(.000) 
0.0007* 
(.030) 
CENTxHC -0.000 
(.732) 
-0.000 
(.146) 
0.0003 
(.192) 
    
F-statistic 19.99**
(.000) 
9.88** 
(.000) 
1.66** 
(.000) 
Adj R2 0.846 0.719 0.160 
N 527 532 525 
** p< 0.01 level,  * p< 0.05 level, + p<0.10 
a R-squared change is significant at < 0.01 
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Regression Tests with Interaction Effects Controlling for Firm Size 
Table 25 – Large Firms – Unstandardised Coefficients 
PerfROI  
Variables Coefficient 
p-value 
PerfTobin’sQ 
Coefficient 
p-value 
PerfTSR 
Coefficient 
p-value 
Controls    
IND 19.216 
(.129) 
35.898* 
(.043) 
-12.486 
(.537) 
P_L 173.561** 
(.000) 
8.830 
(.422) 
84.115** 
(.000) 
Main Effects    
CENT -0.111 
(.859) 
0.0005 
(.995) 
-0.088 
(.419) 
RES -0.113* 
(.029) 
0.077 
(.213) 
-0.056 
(.537) 
HC 0.035 
(.326) 
-0.007 
(.850) 
0.263** 
(.000) 
INC 0.073 
(.185) 
-0.070 
(.216) 
0.001 
(.995) 
Zscore 0.292** 
(.000) 
0.813** 
(.000) 
0.153 
(.138) 
Interaction Effects    
ZscorexCENT 0.0003 
(.434) 
0.001** 
(.006) 
-0.0007 
(.306) 
ZscorexRES -0.000 
(.935) 
-0.000 
(.429) 
0.0006 
(.287) 
ZscorexHC -0.0004* 
(.048) 
-0.000 
(.485) 
-0.0007* 
(.047) 
ZscorexINC 0.0005 
(.114) 
0.000 
(.914) 
0.0007 
(.258) 
CENTxHC -0.000 
(.875) 
0.000 
(.949) 
-0.0002 
(.457) 
    
F-statistic 15.00** 
(.000) 
25.69** 
(.000) 
1.36* 
(.043) 
Adj R2 0.819 0.891 0.114 
N 277 270 267 
** p< 0.01 level,  * p< 0.05 level, + p<0.10 
a R-squared change is significant at < 0.01 
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Table 26 – Small Firms – Unstandardised Coefficients 
PerfROI  
Variables Coefficient 
p-value 
PerfTobin’sQ 
Coefficient 
p-value 
PerfTSR 
Coefficient 
p-value 
Controls    
IND -2.130 
(.911) 
-2.863 
(.946) 
20.278 
(.575) 
P_L 265.969** 
(.000) 
41.621* 
(.043) 
93.953** 
(.000) 
Main Effects    
CENT 0.006 
(.906) 
0.047 
(.665) 
-0.133 
(.165) 
RES -0.036 
(.227) 
-0.032 
(.534) 
0.043 
(.440) 
HC 0.102* 
(.043) 
-0.010 
(.906) 
0.147 
(.127) 
INC 0.018 
(.717) 
-0.081 
(.381) 
-0.275** 
(.004) 
Zscore 0.198** 
(.000) 
0.439** 
(.000) 
0.158+ 
(.063) 
Interaction Effects    
ZscorexCENT -0.0003 
(.304) 
0.0001 
(.751) 
-0.001* 
(.027) 
ZscorexRES 0.000 
(.183) 
-0.0004 
(.110) 
0.0009** 
(.001) 
ZscorexHC 0.000 
(.835) 
0.000 
(.857) 
-0.001* 
(.020) 
ZscorexINC -0.000 
(.971) 
0.0009* 
(.033) 
0.0004 
(.398) 
CENTxHC 0.000 
(.915) 
-0.001* 
(.039) 
0.0008 
(.124) 
    
F-statistic 14.11** 
(.000) 
4.53** 
(.000) 
1.43* 
(.026) 
Adj R2 0.819 0.537 0.125 
N 250 262 258 
** p< 0.01 level,  * p< 0.05 level, + p<0.10 
a R-squared change is significant at < 0.01 
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Regression Tests with Interaction Effects Controlling for Firm Profitability 
 
Table 27 – Profitable Firms – Unstandardised Coefficients 
PerfROI  
Variables Coefficient 
p-value 
PerfTobin’sQ 
Coefficient 
p-value 
PerfTSR 
Coefficient 
p-value 
Controls    
IND 40.035* 
(.036) 
32.323 
(.148) 
-62.800* 
(.0125) 
SIZE 0.126+ 
(.061) 
-0.198** 
(004) 
-0.067 
(.509) 
Main Effects    
CENT -0.159* 
(.017) 
0.168* 
(.024) 
-0.050 
(.589) 
RES 0.009 
(.851) 
0.068 
(.139) 
0.113 
(.127) 
HC 0.035 
(.380) 
-0.007 
(.846) 
0.080 
(.220) 
INC 0.057 
(.294) 
-0.149** 
(.006) 
-0.222* 
(.014) 
Zscore 0.148** 
(.002) 
0.621** 
(.000) 
0.164* 
(.024) 
Interaction Effects    
ZscorexCENT 0.0009* 
(.016) 
0.0006+ 
(.083) 
-0.002** 
(.008) 
ZscorexRES -0.0001 
(.629) 
-0.0007* 
(.027) 
-0.0003 
(.586) 
ZscorexHC 0.0002 
(.532) 
0.0004+ 
(.050) 
-0.0003 
(.498) 
ZscorexINC -0.596 
(.846) 
0.0007* 
(.029) 
0.001* 
(.027) 
CENTxHC -0.000 
(.756) 
0.000 
(.742) 
0.0005+ 
(.091) 
    
F-statistic 6.90** 
(.000) 
31.40** 
(.000) 
1.05 
(.397) 
Adj R2 0.718 0.930 0.020 
N 275 271 265 
** p< 0.01 level,  * p< 0.05 level, + p<0.10 
a R-squared change is significant at < 0.01 
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Table 28 – Loss-making Firms – Unstandardised Coefficients 
 
PerfROI  
Variables Coefficient 
p-value 
PerfTobin’sQ 
Coefficient 
p-value 
PerfTSR 
Coefficient 
p-value 
Controls    
IND 11.483 
(.345) 
13.205 
(.653) 
18.669 
(.545) 
SIZE 0.210** 
(.000) 
-0.401** 
(.001) 
-0.171 
(.202) 
Main Effects    
CENT 0.026 
(.562) 
0.208+ 
(.050) 
0.019 
(.868) 
RES -0.037 
(.168) 
-0.047 
(.420) 
-0.045 
(.488) 
HC 0.063* 
(.037) 
0.045 
(.497) 
0.146* 
(.045) 
INC 0.025 
(.553) 
-0.063 
(.504) 
-0.067 
(.518) 
Zscore 0.248** 
(.000) 
0.541** 
(.000) 
0.225** 
(.006) 
Interaction Effects    
ZscorexCENT -0.000 
(.750) 
0.0004 
(.362) 
-0.0008+ 
(.067) 
ZscorexRES 0.0001 
(.248) 
-0.0005* 
(.046) 
0.0008** 
(.007) 
ZscorexHC -0.0003* 
(.049) 
-0.000 
(.951) 
-0.0009* 
(.017) 
ZscorexINC 0.0004+ 
(.059) 
0.001* 
(.014) 
0.0007 
(.144) 
CENTxHC 0.0003+ 
(.061) 
-0.0003 
(.295) 
0.0003 
(.384) 
    
F-statistic 5.07** 
(.000) 
3.62** 
(.000) 
1.11 
(.278) 
Adj R2 0.651 0.530 0.044 
N 252 261 260 
** p< 0.01 level,  * p< 0.05 level, + p<0.10 
a R-squared change is significant at < 0.01 
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Table 29 – Software Firms – Unstandardised Coefficients 
PerfROI  
Variables Coefficient 
p-value 
PerfTobin’sQ 
Coefficient 
p-value 
PerfTSR 
Coefficient 
p-value 
Controls    
P_L 237.473** 
(.000) 
37.853* 
(.016) 
68.730** 
(.001) 
SIZE 0.190** 
(.004) 
-0.510** 
(.000) 
-0.102 
(.410) 
Main Effects    
CENT 0.022 
(.647) 
0.271** 
(.002) 
-0.040 
(.644) 
RES -0.010 
(.718) 
-0.055 
(.207) 
-0.011 
(.834) 
HC 0.055 
(.156) 
0.003 
(.955) 
0.147* 
(.044) 
INC -0.033 
(.473) 
0.009 
(.904) 
-0.171+ 
(.050) 
Zscore 0.223** 
(.000) 
0.557** 
(.000) 
0.247** 
(.000) 
Interaction Effects    
ZscorexCENT -0.000 
(.866) 
0.0002 
(.550) 
-0.001** 
(.001) 
ZscorexRES 0.0003* 
(.030) 
-0.0004+ 
(.050) 
0.0006* 
(.013) 
ZscorexHC -0.0002 
(.316) 
-0.000 
(.953) 
-0.0009* 
(.017) 
ZscorexINC -0.000 
(.926) 
0.001** 
(.002) 
0.001* 
(.016) 
CENTxHC 0.0001 
(.533) 
-0.0003 
(.324) 
0.0009* 
(.023) 
    
F-statistic 20.50** 
(.000) 
6.41** 
(.000) 
1.65** 
(.001) 
Adj R2 0.857 0.619 0.166 
N 331 340 333 
** p< 0.01 level,  * p< 0.05 level, + p<0.10 
a R-squared change is significant at < 0.01 
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Table 30 – Non-software Firms – Unstandardised Coefficients 
PerfROI  
Variables Coefficient 
p-value 
PerfTobin’sQ 
Coefficient 
p-value 
PerfTSR 
Coefficient 
p-value 
Controls    
P_L 161.686** 
(.000) 
26.742+ 
(.093) 
144.553** 
(.000) 
SIZE 0.122+ 
(.075) 
-0.177+ 
(.070) 
-0.175 
(.161) 
Main Effects    
CENT -0.061 
(.310) 
0.002 
(.981) 
-0.107 
(.313) 
RES -0.154** 
(.004) 
0.021 
(.769) 
-0.048 
(.612) 
HC 0.079* 
(.038) 
0.040 
(.360) 
0.229** 
(.001) 
INC 0.109* 
(.047) 
-0.141* 
(.049) 
0.029 
(.776) 
Zscore 0.324** 
(.000) 
0.716** 
(.000) 
0.099 
(.290) 
Interaction Effects    
ZscorexCENT 0.000 
(.952) 
0.002** 
(.000) 
-0.0001 
(.854) 
ZscorexRES -0.0004 
(.145) 
-0.0009* 
(.012) 
0.0009+ 
(.083) 
ZscorexHC -0.0002 
(.296) 
-0.000 
(.786) 
-0.0008* 
(.047) 
ZscorexINC 0.0006+ 
(.060) 
0.0003 
(.447) 
-0.000 
(.954) 
CENTxHC -0.0001 
(.434) 
-0.0003 
(.160) 
-0.0003 
(.374) 
    
F-statistic 17.80** 
(.000) 
19.53** 
(.000) 
1.69** 
(.007) 
Adj R2 0.840 0.855 0.177 
N 196 192 192 
** p< 0.01 level,  * p< 0.05 level, + p<0.10 
a R-squared change is significant at < 0.01 
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The summary interaction effects, along with the main effects are shown in Table 31. 
Table 31 – Summary of Results with Interaction Effects Included 
Controls Main Effects Interaction Effects  
  IND P_L SIZE CENT RES HC INC Zscore   
Z x  
CENT 
Z  x 
RES 
Z x  
HC 
Zx 
INC 
CENT
x  
HC 
Full Sample      
ROI + + +  -   +   - +  
TobQ  + - +    + + -  +  
TSR  +    +  + - + - +  
Large Firm              
ROI  +   -   +   -   
TobQ +       + +     
TSR  +    +     -   
Small Firm              
ROI  +    +  +      
TobQ  +      +    + - 
TSR  +     - + - + -   
Profitable              
ROI +  + -    + +     
TobQ +  - +   - + + - + +  
TSR -      - + -   + + 
Loss-making              
ROI   +   +  +   - + + 
TobQ   - +    +  -  +  
TSR      +  + - + -   
Software 
Industry 
             
ROI  + +     +  +    
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 Controls Main Effects Interaction Effects 
  IND P_L SIZE RES HC INC Zscore   
Z x  
CENT 
Z  x 
RES 
Z x  
HC 
Zx 
INC 
CENT
x  
HC 
CENT 
TobQ  + - +    +  -  +  
TSR  +    + - + - + - + + 
Non-software 
 Industry 
             
ROI  + +  - + + +    +  
TobQ  + -    - + + -    
TSR  +    +    + -   
 
 
 
 
 
